
Indian AgricultuR/Vl 
Research IHstitute, Kew Delhi. 


L A. R. L 6. 

MUIPC-Sl—fl AB/54—7-7.64—10,000. 









New 


Opportunities 

for Men Seeking More Responsibility and Higher Income 


B usiness is on the \s.i\ up -Xre \ou piep.m-d to go UP 
with It’ F \cr\ pciKxi ol busintss cxpaiision offers new 
opportunities lor ti.lined men ^n\ torpor.ition head will tell 
von that rising hiisiness iitates more responsible exiiiitive 
jobs than there aie men qii ihhevl to hll them 1 he min who 
IS prepared t m reap a i ich rew.irel 
What Is the 
Right Preparation ? 

Department he.uU ire plentilnl 
enough—men who know .Keoniitmg 
or production, oi selling, oi some 
other ONF branch oi hiisiness lint 
there .ire few who know the Innd.i- 
ment,lls ot ,M-I/ de p,ii tme nts iiid 
who are capable ol man iging .ind 
toordimiting then .letivities 

The man with ,i one-rrick mind 
c,in be onlv the tool of men witb 
brexider tr,lining Fie i .in nextrepi.il- 
lf\ for .1 re.il exetutive position II 
vmi are now i iiinior exeentive or 
"department ' ni.in—w hethe i in the 
aceoimting, engineering, tinanci.il 
s.ilcs, Ol (irodiic non div ision - \ on 
c.in bro.iden \ oLii ti lining to me hide 
the lundainent.ils of \I I divisions 
and thcrebv piep.ire v onrsi II lor the 
opporriinirie s rh.it iie eoining l.ist 

The AlexaneJer Hamilton Institute Prepares 
Men to Reach the Top 

For more than .1 (|n.irri 1 -eentiii \ the Instinili his been giv¬ 
ing to the exesiinves ind eoming rsecntives ot \meiic.in busi¬ 


ness the oigim/ed knowledge ol business tbit is essential to 
competent man.igement 1 he Institute h,i' gatheied the ex- 
peiieiue ol the most sueeessliil business men ot the countiy, 
.ind the pioved principles old methods ol ihons.inds of coni- 
p.imes It his oigini/ed ind foimiilited tins knowleelge for 
the beneht ot those who rc.ili/e th.it 
without It no mm is qu.ilifiid for 
exeeutive responsibditv 

lo those men who now hold, or 
who are deteimined to hold m the 
liiture, important places in flu busi¬ 
ness world the Institute ofiers the 
thoreiugli, bilaiited knowledge of 
prodne tion marke ting, fin.int e ind 
leeonntmg essential m hnsmess ad- 
mimstr.ition, ide.is experience, 
methods md judgment of the most 
sueeesslnl business men ol Ameiic.i, 

I misteiv of tested Inisiness prin- 
iiples ,ind jir ictite ' 

If "^ou arc of 
PAecutive Cilahhre 
Send for "Vour Copy of 
“FORGING AHEAD 
IN BUSINESS" 

I o men who w.inr to ejualifv fully 
for exeentive responsibility and to 
win hn.inci.il inelepeiidentt we will he glad to send ,1 copv of 
the famous liook “Foiging Ahead in Dusiness ” A new edition 
his been published which eont.nns a most import.mt message 
lor the rvpe of m.in who is going fai in business M.iil the 
eoupon lor youi eopv 1 here is no tost 01 oblig.itioii 
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SPARK PHOTOGRAPHY—“Rifle bullets arc now photographed 
in their coarse by means of the electric spark The camera is taken 
into a dark room, which the bullet is caused to traverse As it 
passes the camera it is made to interrupt an electric circuit and 
produce a spark, which illuminates it for an instant and enables 
the impression to be taken. The wave of condensation in the air 
before the btJlet and the rarefaction behind it are visible in the 
photograph, and can be studied by experts, thus enabling the form 
of ball or rifle which minimises the resistance of the air to be 
selected." 

TRAMWAY—“We illustrate a novelty in tramway practice, taken 
from the railroad operated in the beautiful town of Ontario, San 
Bernardino County, Cal. The railway passes through the middle of 
Euclid Avenue, a broad and beautiful street, bordered with orange 
and lemon trees The avenue is some 6^4 miles in length, with 



heavy grades as il approaches the hills The car is drawn up hiU 
and over the level-s by a pair of mules, but in going down grades 
the mules ride and the car moves by gravity, as shown in our en¬ 
graving. A platform with folding sides is provided, which is sup¬ 
ported near one end upon a pair of wheels . When the mules 
are the tractive power the sides of the platform are folded down 
and the whole rolls back under the bottom of the car, where it re 
mains and is drawn along the track with the car" 

SAFETY—“In his recent message to Congress, President Harrison 
laid much stress on the need for adopting means fur insuring the 
safety of railroad employes. An annual death list from accidents in 
service of over 2,000 railroad employes, with ten limes the number 
injured, was cited by him as illustrating the urgent nature of the 
case. He suggested congressional action, requiring uniformity in 
the construction of cars used in interstate commerce, and the use 
of improved safety appliances upon such cars" 

SHIPS—“Shipbuilding on the Maine coast was more active during 
the past year than it has been since the palmy days before the war, 
when the fleet had the pick of the carrying trade Yards which for 
years scarcely paid expenses are doing a thriving business, and 
others for long deserted echo with strokes of adr and caulking 
mallet.” 


LIGHTING—"The controversy now in progress between the pro 
moters of the rival systems of incandescent lighting, though some 
will think of doubtful expediency, so far as the compames are con¬ 
cerned, admirably serves to acquaint a pubhc now grown timorous, 
with the detail of operation and with the nature of the precautions 
wfaltdt, if employed, would render both systems entirely safe, at 
least to the user." 


PIPE-LINE—"The oil pipe line which was recently constructed 
from Cygnet, Wood County, Ohio, to Cleveland, is one of the best 
in the country, yet it is necessary to watch it vigilantly to prevent 
any leaks Track walkers pass over every mile of the line each day, 
about 15 miles being aMigned to each man. Every walker is a 
telegraph operator and is supplied with a pocket mslcument Should 
he discover a leak in the line, he immediately telegraphs the division 
superintendent At stated intervals along the telegraph lines wires 
run down the poles into locked boxes, the key of wluch is carried 
by the walkpr. Opening the box, be attaches his instrument and 
wires a report to headquarters " 

FORTH BRIDGE—“The practical completion of the great bridge 
over the Firth of Forth was effected on Thursday, November 7, when 
the interesting operation of joining in the center the girder which 
forms the connecting link between the Inchgarvie and North Queens 
Ferry cantilevers was sucoetsfiilly aceomplished " 

HAND MINING “When iwo men can lake out 1100,000 m less 
than a year from a quarti mine, they are doing a pretty good buai 
ness Yet this is what two young men, Messrs. Grant and Appel, 
have done in the Chipps Flat pocket mine, between Moore’s Flat 
Nevada County, and Allegheny, Sierra County. And they have no 
mill, either, simply pounding the rich rock up in a mortar by hand ’’ 

WAR SHIP—“The new British war ship Blake, lately launched, il 
IS calculated, will be the fastest war vessel afloat, and, (or her class, 
the strongest lighting ship Displacement, 9,000 tons; length, 373 
feet, beam, 65 feel, draught, 25 feet 9 inches, twin screws, 20,000 
horse power, maximum speed, 22 knots, or over 25 miles per hour 
As a ram. at this high velocity and her great weight of 9,000 tons. 
It IS doubtful if any vessel could withitand the shook ITio Blake 
IS constructed of steel throughout, has six-inch armored turtle-bock 
steel deck, covering the magazines, torpedo rooms, engines, and 
boilers. Fuel space, 1,500 tons She is to carry two 9 inch 22 ton 
breech-loaders and ten 45 pounder qiiick-finng guns, each capable 
of firing 12 times per minute." 

MUSCLE SHOALS—“The obstructions known as the Muscle 
Shoals, in the Tennessee River, which cover abonl 23 milM out 
of the 453 between Cbattanoogs and Paducah, at the mouth, are 
at length overcome by means of locks and dams boiU by the gov 
emmenl, and the river is now open so that boats loaded at New 
Orleans can at all limes proceed to Chattanooga and most of the 
lime to Knoxville The distance from Chattanooga to New Orleinv 
IS 1,601 miles " 


AND NOW FOR THE FUTURE 

1 Nylon, Newest Cnniribution of Chemistry to Industry, I 
and What It Promises for the Future. 

HAtom Smashers — Wliat They Are, 'What TW Do, 
and How They Do It. By Doaid** F. Mayer.* 
llApplication of Engineering Principles to Dentlsti 
Makes for Better Dentures. By A. W, Jessup. 

HA Four-Lane Highway Bridge that, (or a Mile of il_ 
Length, Floats on the deface of the Water. By Charles 
F. A. Mann. 
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Personalities 

in 

Science 

E very person who wears glasses 
owes to Dr. Edgar D. TiUycr, mter- 
nationally known lens authority, a debt 
of gratitude so great that mere words 
cannot express it. His brilliantly cre¬ 
ative mind has contributed more than a 
hundred important developments in the 
field of optical science. 

Intricate scientific problems are al 
ways tempting to Dr TiUyer. A small 
man with a large domed head crowned 
by a mop of gray hair, he’ll seize a pad 
of paper and cover it with an astonishing 
array of mathematical computations. 
Out of these complex calculations will 
come a new lens system, a new eye- 
testing instrument, a new lens-measuring 
device or, just for relaxation, new de¬ 
velopments in the motion picture or 
radio fields 

Dr. Tillyer was born at Dover. New 
Jersey, December 7, 1881 A graduate 
of Rutgers University, his first position 
was that of Computer with the Nautical 
Almanac OflSce at Washington, D, C 
In 1907, he became an Astronomical 
Observer m the Naval Observatory at 
Washington, Four years later, he en¬ 
tered the Bureau of Standards in the 
same city. Then, in 1916, he accepted 
the invitation of the American Optical 
Company, Southbridge, Massachusetts, 
to direct its Research Laboratories. 

While at the Naval Observatory, Dr 
TUlyer designed and built the clock 
vault temperature control and also de¬ 
signed a pair of astronomical photo¬ 
graphic lenses for the observatory. 

As a member of the Bureau of Stan¬ 
dards, he performed a notable service: 
He revised the old types of submarine 
periscopes and wrote Uie then standard 
periscope specifications of the United 
States Navy. He also determined and 
wrote gunsight spt^ifications for the 
Navy. 

During the World War. Dr. Tillyer 
did splendid work for the United States 
Govenunent. One of his conspicuous 
achievcinents was redesigning a tele¬ 
scopic sii^t for the Fretich 37-itiiUi- 
m«*r j^-repelling gun. The barium 
1 pass used to the former gunsight 
not obtainaUe here in sufficient 
ities and several of the largest lens 
facturers declared that this gun- 
si^t hgd to be made of barium glass 
But Dr. Tillyer re-designed the lens sys- 



EDGAR D. TILLYER 


tem, using plain optical glass Trials development of new types of glass. Al 

showed that the telescopic sight using the present time, he is working on radi- 

ordinary spectacle glass was more effi- cally different glass compositions. Tan- 
cient than the French barium glass sight talizingly, with a twinkle to his eyes. 

Perhaps the best known of the scien- he refuses to talk about these new 

tist’s developments is the Tillyer lens, a glasses, but does admit that one group 

highly significant development which has the property of not dissolving to 

took years to perfect hydrofluoric acid which dissolves all 

Only a few weeks ago Dr. Tillyer an- ordinary glasses 
nounced the latest development to come Seemingly, Dr. Tillyer lives for aci- 
out of the American Optical Company cnee alone, but this is far from the truth 
Research Laboratories—the successful Genial, possessed of an excellent fund 

grinding of Polaroid sun glasses to pre- of stories, hw tastes are cathobc and his 

scnption after five years of intensive hobbies many. Intensely interested in 

experimentation. photography, nothing pleases him better 

In the motion-picture projection field, than to project his excellent coUection 

Dr. Tillyer is the inventor of the auto- of colored photographs for his friends, 

matic heat screen—a lens m the pro- He loves to fish and ^eerfuly admits the 

jeotor system which will transmit the fish generally elude him. His badmin- 

light rays and retard the heat rays, ton is not what it might be. but he enjoys 

thereby preventing the film from bum- the gome anyhow. As for bridge, rumor 

ing when the machine is stopped. In has it that he has developed a new sys- 

the radio field, among other things, he tem whiito, unfortunately, does not prove 

devised one of the widely used methods infallible. In respect to literature, he 

of cutting quartz crysUls for radio fre- states with refreshing candor that he 

quency control. likes nothing better than an excitinjlde- 

Dr. Tillyer’s supreme dehght is the tcctive yam. 







'^”~*”***^" » ^ rays reveal the secrets beneath its paint 

Above The famous “Ashbourne” portrait of Wil- raphy. The tmaQ picture at the left is Dugdale’s 
liam Shakespeare, owned by the Folger Shake- engraving (1656) of the skull symbol on the Strat- 
speare Library, Washington, D. C., now, for the first ford monument to the Bard, and is reproduced here 
time, dissected with infra-red and X-ray photog- for comparison with the skull in the “Ashboume." 
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Identifying Shakespeare’ 


Science in the Shape of Infra-red Photography and 

A SENSE of mystery lius always sur 

rounded iiie pei sonaiity of Shake the X ray Brings to Light at Last the Real Man Beneath 

Sfveare, the prince of dramatists, a* 

compared with the citizen of Stratfoid the Surface of a Series of Paintings of the Bard 

on-Avon who signed himself—evi<fently 
with painful difficulty—Willra Shak- 

spere The latter left no letters, inanu By CHARLES WISNER BARRELL 

scripts, books or other relics of creative 
endeavor Both of his parents, as well 

as his own 26'year-old daughter, were cliildien to seek his fortune ui London 

so illiterate that they could nut write There is no contemporary citation of his 

their own names, as the village records ever having attended school a day in his 

testify. Will hunself is stated by two life or of havmg received any training 

17th Century investigators to have been whatever in any of the liberal arts with 

working as a butcher’s apprentice up to which Shakespeare, the dramatist, shows 

the time be left his wife and three small sucli intimate familiarity. Fmally, dur¬ 


ing the lieydty of the playwright's crea¬ 
tive career, the Stratford citizen appears 
in the annals of his native town as malt 
dealer, money lender, and land specu¬ 
lator 

While it IS entirely possible that this 
jack-of-all-trades may have had some 









SCIENTIFIC AMERICAN 


JANUARY 1940 


ihe reader as literary rather than 
scientific, i< published in Scientific 
American because its major premise 
is in the realm of science the recent 
findings of the X-rav and infra>red 
photography. 

Was Shakespeare really the man of 
Stratfurd.on-Avon, or Mas lie some¬ 
one else? Why go out of the way to 
question the familiar belief that he 
was simply himself—do we not know 
his life? Unfortunately, we do not 
As George Steevens, early English 


Shakespearian scholar, once said: 
“All that it known with any degree 
of certainty concerning Shakespeare 
is, that he was burn at .Strutford-on- 
Avon, married and bad children 
there; went to London where he 
commenced actor and wrote poems 
and plays, returned to Stratford, 
made his will, died and was bnried.” 

In the perennial and at limes bitter 
war about the identity of Shake¬ 
speare, likely now to enter a fresh 
phase based on the new findings of 
science, the editors of this magasine 
remain neutral --The Editor 


business connection with the London heretofore More than JO volumes have 
theaters, it has been difficult for many been issued in presentation of Lord Ox 


students of his personal life to see in him 
the profound phdosopher and cosmo 
politan artist who wrote “Hamlet” and 
‘tome 30 other maslerpiei e,s 


As u result, fullv a thousand volumes that have been knot 


ford’s claims 

The same mysterious ini ongruity that 
surrounds the disputed personality of 
the dramatist also shrouds the paintings 


have been published in the past hundred 
years, vigorously disputing the claims of 


o the rank of Number canvas, s< 


ions as “life portraits” of the Bard. 
There are at least 12 of these, some 


One literary genius of the race 
The mam contention of these 
anti-Stratfordians is that “Wil- ^ 

liam Shakespeare” was a pen V 
name, like “Moliere,” “George ^ 
Eliot” and “Mark Twain,” which 
in this case cloaked the creative 
activities of a master scholar in 
high circles who did not wish to 
have his own name—or title—em¬ 
blazoned to the world as that of a 
public dramatist It is a well- 
known fact that the stage was held 
in social disrepute in the Eliza- s 
bethan age. On the statute books, b 
“vagabonds, thieves, and players” 
were lumped together as undesirables 
Creative poets then were not by any 
manner of means accorded the same de 
gree of reverence that they now com 
mand as “classics ” “The Artt of Eng 
lish Poesie” (l,'i89), first comprehensivi 
analysis of the subject, makes the follow 
ing significant statement “ . m these 

days (although some learned Princes 
may lake delight in Poets) yet univer¬ 
sally It IS not so For as well Poets a^ 
Poesie are despised, and the name be 
come of honourable infamous subjei I 
to scorn and derision, and rather a re 
proach than a praise to any that iiseth 
it ” This work is but one of many testi 
fying to the low estate occupied bv 
Elizabethan poets generally 



Figure 0 Oxford’s hand, bi 
Albans portrait Note long 
thumb and wild boar devne 


figure 7 bhakespea I e’s 
“Ashbourne’’ hand Note long 
thumb. Hignel-ring, gauntlet 


ret univer- are of undoubted F.lizabethan 
1 Poets as or Jacobean composition Sev- 
name be eral of the pictures are inscribed 
IS subjei I with dates that fit into the Shake- 
ither a re "pearean chronology, though none 
that Iiseth of approved technical ancientry 
nanv testi bears any discernible name or ar- 
rupied bv list’s mark on Its surface 

Until the early part of the 19th 
Century, six of these paintings 
le debates had been held for unknown peri- 
onality be ods—evidently from the same age 

rks, much in which the Shakespearean plays 


-L-e relating to the real personality be ods—evidently from the same age 

hind the Shakespearian works, much in which the Shakespearean plays 

contemporary evidence discovered in the originated—by various members 

past 20 years has led modern invest! ga- of the old English aristocracy. It 

tors to believe that Edward dc Vere 17th is significant that none of them 

Earl of Oxford really had a much more can be shown to have had any 

intimate connection with the immortal Stratfordian ownership connec- 

plays and poems than has been realized tions whatever. Moreover, very 


few of the works had until compara¬ 
tively recent times ever been put up for 
sale or otherwise exploited publicly 
One of the most interesting of them, 
which pictures the poet richly garbed, 
was taken from the Tudor collection in 
Windsor Castle by Queen Victoria for 
presentation to Lord Lytton, the novelist. 
As a matter of fact, eight out of the 12 
genuine Renaissance studies of Shake¬ 
speare, as listed by the “Encyclopaedia 
Brittanica,” depict him wearing the un¬ 
mistakable attire of a nobleman 

To explain this remarkable circum 
stance. Stratfordian writers have con 
jectured that Willm Shakspere may have 
been painted in stage costume But this 
theory lacks corroboration from contem 
porary sources Among the six or eight 
authenticated portraits tliat exist of othei 
prominent figures in the Shakespearean 
theater, such as Richard Burbage, Ben 
Jonson, Ned Alleyne, William Sly, and 
John Lowen, not one is delineated in an\ 
such fashion On the contrary Eliza 
bethan actors and dramatists—with tlu 
one outstanding exception of Shake 
speare—sat for their likenesses in sober, 
unobtrusive garb During the days of 
Good Queen Bess, as official annals state, 
sumptuary laws regulated the wearing 
apjiarel of the classes quite as strictly as 
our modern statutes regulate the use of 
police uniforms 

So when we find a numlier of tradi 
tional portraits of the Bard which show 
him sporting the dress clothes of tin 
Elizabethan nobility, excellent prima 
jane evidence would appear available 
to suggest that he may actually have been 
a member of the privileged class, just as 
the Baconians, the Oxfordians, and other 
heretical disbelievers in the conventional 
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Figure V Infra-red cloneup, Shakeapeare’a head. Note 
raised forehead, under-surface outlines of original ruO 


Stratford legend have been 
contending, all along. 

Acting on this hitherto 
atrangely neglected hint, and 
having familiarized myaelf 
with much of the essential 
testimony in the case of din 
puted personalities, pictorial 
and otherwise, I secured per¬ 
mission about two years ago 
from the owners of some of 
the best-known Shakespeare 
pamtings to investigate them 
with the modern scienlifie 
media of infra-red and X-ra> 
photography 

It seemed possible that un 
dernealh the outer coats of 
one or two of these ancient 
works might lie concealed 
some key to the mystery that 
has puzzled so many students 
throughout the centuries 

The paintings finalh sc 
iected for dissection include 
the half-length iianel owned 
by tlie King of Great Britain 
at Hampton Court f’aluce, 
the head ■ and ■ bust panel, 
known as the “Janssen,” 
owned by the Folger Shake¬ 
speare Library at Washmg- 
ton, D C , and the three- 
quarter length canvas, generally called 
the “Ashbourne,” which is also now the 
property of the Folger foundation 

In each instance, my technical asso- 
< lates and I have uncovered clear-cut 
evidence to show that details of the 
original portraiture have been changed 
and that certain areas which previously 
displayed symbols of personal identi¬ 
fication have been completely painted 
over. 

The manner in which this work of 
concealment and disguise was carried 
out, the character of the brush strokes 
employed, and the present condition of 
the surfaces of all three pictures, make 
it apparent that the changes were made 
at some remote period. It also seems 



Figure II; Shakespeare’s signet- 
ring. Note nnder-snriace shadows, 
plus broken surfaee ontlines, form¬ 
ing design of a wild boar's head 


evident that tin. hand of the same fur 
live craftsman was utilized throughout 
Comparative research on recoveied 
details of the original compositions and 
on all personal symbols of both the 
sitter and the artists who painted him, 
now foi till first time brought to light, 
show beyond reasonable doubt that the 
.Shakespeare who appears in thest 
works must have been the mvstermu' 



MS published by Lord Howard de 
iildeii ( ompare with Figure 12 

Elizabethan court poet, Edward de 
Vere 17th Earl of Oxford, and not the 
member of the illiterate Shakspere 
family who was buried at btratford-on 
Avon, April 25th, 1616 

Before discussing m detail the evi 
deuce brought to light by study of these 
jiaintings, it is appropriate that certain 
background facts be given on this 
poetical Lord Great Chamberlain of the 
Shakespearean age As contrasted to 
Willra Shakspere the elusive business 
man, Edward de Vere, who “wasted his 
substance” and squandered his patri¬ 
mony on men of letters, was intimatelv 
associated with many of the best known 


playwrights of the day, acted 
himself, patronized several 
companies of players, and 
was acclaimed by leadmg 
Elizabethan critics as tlie 
"most excellent” of all the 
Court poets—“the best for 
comedy among us ” The per¬ 
sonal drama of Lord Oxford’s 
own life IS realistically pre¬ 
sented m a dozen or more of 
the Shakespeare plays, while 
the literary nobleman’s per¬ 
sonal letters have been found 
to abound in situations, points i 
of view, and more than 150 
dramatic hgures of speech 
that reappear in the plays 
and jioeras 

S HAKESPEAREAN schol 
ars have never been able 
to account for the Bard’s ob 
vious knowledge of Italian 
and French literature in the 
original Shakspere of Strat 
fold never traveled on the 
Continent Edward de Vere, 
howevei, not only visited 
France Italy, Germany and 
the Lowlands, he spoke, read 
and wrote Latin, French and 
Italian fluently His social 
position us the premier earl of his era 
would account for his familiarity with 
manners, customs and speech at Court 
Presented with an honorary degree at 
Oxford, he was told by the orator of the 
day—who later figured as an early com 
menlalor on Shakespeare’s works— “th^ 
countenance shakes a spear." A mem 
ber of Gray’s Inn Society of legal lights, 
he had an intimate knowledge of law— 
reflected m all the plays Largely be¬ 
cause of his addiction to the company 
of bohemian writers, poets, musicians 
and mountebanks. Lord Oxford felt 
afoul of the taboos of his class Shake¬ 
speare in the “Sonnets” bitterly laments 
the loss of “good name” and social 
prestige This would account for the 



Figure 12 • The original boar’s bead 
design of Fignre 11, restored by 
outlining under-sarface shadows 
on the matrix with white paint 







Figure 15 The ahield of onaa of 
Lord Onford's second wife. From 
the 16»h Cenlnry Lane-Trentham 
monument in St. Peter’a Church, 
Bt Wolverhampton, Staffordabire. 
Compare placement of the three 
grlBina’ heads in profile with rem¬ 
nants of the heads on the hidden 
coat of arms in the Shakespeare 
painting which X rayi diacloae 


runi^g through shades of aandy-red 
Le/(: Close-up of the X-ray monogram, C K to dark auburn. 

■mer- Corimlin. Ketel’a monogram from his exception of a somewhat 

,f Sir Martin Fr ob.aher in BotHeian^L.brary. shortened nose and a parUally bald 

exaTpL ^rJiv'ToT memorial effi^ 

gram, showing bis habit Shakespeare which was set up on the 
of combining the initials of Trmity Churc^ Stratford, oome 

C K in varying forma t*mc prior to the i^blication to the 
Folio, originally displayed ex- 
actly the same facial color ocheme that 
appears in the Lord Oxford portraits, 
know this from a record made by 




OUR POINT OF VIEW 


Science Transcends War 

J UST os two boy*, starting from a 
trifling injury committed by one 
against the other, work themselves by 
progressions into a full-fledged fight— 
first a light slap, then a heavy swat, 
next a solid cufi, then a kick and soon 
a clinch with nothing dirty barred—so 
do two opposing nations at war work 
by downward steps into methods which 
do not bar hitting in the clinch, biting 
off cars or tips of noses and gouging 
out eyes The present war shows normal 
evidences of progressing in these direc¬ 
tions despite the probable wish of each 
side that the play might be kept clean, 
so to speak; for in the nature of things, 
or until nations miraculously take to 
saying “You bit my ear off so we will 
slap your wrist, and then let’s both 
change to calling names and making 
faces,’’ this is inevitable 
It IS therefore a satisfaction to the 
scientific to observe that theu own kind 
among the warring nationalities are not 
so childlike In the journal of world 
science. Nature, published in London, 
we find the following as a comment on 
the 60th birthday of the noted German 
physicist von Lauc “We take the op¬ 
portunity to congratulate him on his 
brilliant scientific work which has led 
to the development of more than one 
new and important branch of science.’’ 
The spirit of science.— A. G. /. 

“A» She is Spoke” 

APOLOGISTS for slovenly use of the 
xX English language by many 
Americans say that such use is a sign 
of virility, of a healthy, growing lan¬ 
guage. Usage, they say, gives a patent 
of respectability The inference is that 
if slang words are not frequently 
adopted into the language and other 
words and phrases are not consistently 
misused, the language is decadent. 

We disagree violently with these con- 
doners of mental sterility and lassitude. 
We could cite scores of cases in point— 
from everyday speech, articles, business 
letters, novels—to show that sound Eng¬ 
lish and robust words would have been 
more expressive and, certainly, less 
ridiculously infantile. But this journal 
IS interested in the humanization of 
science, and so we will confine our re¬ 
marks to one of our particular bete§ 
noire in that field. This humanization 
requires skilful, accurate reporting of 
foots, the use of apposite analogies, and 
snob a simplification of technical de¬ 
scription that the result will be lucid 
imoagb for the average newspaper 


reader's understanding. It is in this 
attempt to simplify a scientific subject 
that this beast often rears its ugly head 
Over and over again one reads that 
something is “three times smaller than” 
sometffing else when “one third as large 
as” was intended Or it mav be “two 
thirds closer than” as the New York 
newspajiers distorted the recen* report 
from a great university that certain 
heavenly bodies were believed to be 
only “one third as far from” the earth 
as had been previously estimated 

“Three times smaller*” “Two thuds 
closer*” How small is small’ How 
close IS close''' One may as well ask the 
little boy’s question “How far is 
By what simple rule of arithmetic does 
one multiply downward, multiply a unit 
—whether it be a number or an object 
—and get a fraction thereof^ There is 
nothing absolute about “small” or 
“close ” Both, indeed, are abstractions, 
and we can see no sane reason for any 
writer to go through all sorts of mental 
contortions to give them new. definitivt 
roles. We have simple fractions already 
assigned to the jobs that would be 
foisted off onto such meaningless 
phrases. We should use them We should 
in fact, do everything in our power 
—we science writers—to make lucid for 
the layman, and accurate, the science 
which we wish him to think of us being 
human .—F D M 

Acoom pliH li me n ( 

O ccasionally even a supposedly 

blase editor, whose dailv task in 
volves participation in a critical survey 
of the passing parade of science and in¬ 
dustry, stops short with a mental gasp 
of sudden realization Day by day he 
has seen in the parade examples of 
progress m some one industry, has ac¬ 
cepted and helped to report them as 
part of the usual routine. Then comes 
the gasp. Something happens to make 
him acutely aware that these individual 
examples have coalesced into a whole, 
the implications of which are so far 
reaching as to challenge the imagina- 

Such has been the case with the plas¬ 
tics industry; the shock which produced 
the mental gasp was the recent an¬ 
nouncement of the results of the annual 
Modern Plastics competition. For years 
Scientific American has followed the 
course of plastics through ashtrays and 
airplanes, industrial applications and 
home uses, yet nowhere has there ever 
before been brought out so vividly the 
impression wdiich the entire plastic* field 
has made on so many phases of our 


everyday life—at home, at work, at play 
Here is an industry, if there ever was 
one, that owes not only its very existence 
but Its present importance to individual 
initiative artd a keen desire to produce 
new materials that will do old jobs bet¬ 
ter. as well as to create new products 
for new purposes First came Celluloid, 
made in an effort to replace ivory in 
billiard balls Then a long hiatus until 
Bakelite sprang from a laboratory mar¬ 
riage of two liquids and firmly estab 
lished Itself in the electrical field. Later 
developments with this last-named plas 
tic opened new and varied uses for it 
Then came other plastics, other develop¬ 
ments, other applications 

This brings us to the latest Modern 
Plastics competition, m which over 800 
entries made from a wide variety of 
plastics strove for the attention of the 
judges Here were displayed plastics 
parts for machine tools, large casings 
for various types of business machinery, 
beautiful decorative pieces in wide color 
ranges, molded door liners for refrigera¬ 
tors, plastics tools and dental plates, 
jewelry and automotive parts . 
Over It all hung a tremendously en- 
• ouraging aura of progress, of ac- 
eomplishmtnt What the scientists of 
the plastics industry have done tn creat¬ 
ing new ideas is typical of the spirit of 
industrial progress that has made our 
civilization the worthwhile thing that 
it i« today Our sincere congratulations 
to the men who have made possible this 
remarkable development; that they will 
attain even greater heights in the future 
m eompleteh assured —A P. P 

Air Power 

AIR speed records don’t always mean 
-tX what tliey seem to mean. In the 
United States, the top speed of a plane 
IS determined by flying a measured 
course, the plane entering the course- 
from a level flight and continuing so 
In Germany, on the other hand, the plane 
enters the measured course from a power 
dive The Germans thus make it a handi¬ 
cap race favoring themselves* 

Perhaps this fact may partly explain 
why 27 German Messerschmidts, sup¬ 
posedly such superior fighting planes, 
were so easily defeated (with nine 
downed and the other 18 routed) by only 
nine Curtiss fighters piloted by French¬ 
men. And that brings up other con¬ 
jectures. Has this “handicap method” 
been widely employed m estimating 
other aspects of Germany’s air power? 
It may have been; and if so, it may 
explain Germany’s few air successes in 
recent weeks. We wonder. 



To Combat Noise 


F or decades, men were loo busy 
pushing along our industrial ad¬ 
vance to be concerned seriously with 
new noises that came with new ma- 
chmes, these were a necessary evil, and 
that was that But in recent years they 
have come to learn that there is more 
to noise than the sound we hear Some 
noise IS fatiguing to men and the ma 
chines they run It mav seriouslv affect 
normal digestion of persons continu¬ 
ously exposed to it and it frequently 
IS a sign that the machinr is not per¬ 
forming all of the work of which it is 
capable 

In noisy industrial emplo>menl it is 
not unusual to hnd as many as 50 per- 
tent of the workers under 30 years of 
age with some degree of impaired hear 
ing, according to Dr Carev P McCord 
of Detroit, chairman of a special noise 
study commitlei of the Ameiicnn Med 
ical Association In addition to cai m 
juries, this authority points out, there 
are many more scarcely niLasurable ef¬ 
fects such as loss of sleep excessiye 
fatigue, and emotional disturbances, 
which are brought about by noise Fa 
tigue caused by noise probablv effects 
the initial injury to the ear in such cases 
of industrial deafness, the doctor 
states, with the changes taking place 
in the tissues of the ear, their location 
and extent of damage depending on the 
type of noise and the duration of the 
exposure 

S tudies have indicated that high 
pitched tones are more damaging 
to the health of workers than low 
pitched tones The din in a boiler 
works IS more injurious than the lower- 
pitched roaiing in a cotton spinning 
mill The report of small caliber ar 
tillery and machine guns is more in¬ 
jurious than the boom of heavy cannon 
All recent noise studies indicate not 
only that workmen do better work when 
freed from the most disturbing noises 
but that most of us would lose some of 
the jitteryness of 20th Century living if 
we were inoculated with a litth more 

Now, consider the machine for a 
moment Sound is the result of some¬ 
thing vibrating within the audible 
range We hear it because the vibrating 
object causes alternate expansion and 
contraction of the atmosphere surround¬ 
ing the object, and these pressure 
changes are transmitted in waves to all 
points m the neighborhood of the 
source of the sound, exerting a pressure 
on any object, such as an eardrum. 


One Device Dissects Noises, Analyses Them ... A 
Second Finds Vibration Sounds ... A Third 
Determines Expansion of Metal Which Makes Hum 


By JAMES A. BAIBIK 


within Its sound held If the vibrations 
are excessive and arc coming from a 
machine, they arc more than likely a 
warning that the machine is laboring 
under some difficulty, is not working 
efficiently 

As a result of these demonstrably 
harmful effects of noise on the tools of 
industry the worker, and in fact the 
entire citizenry, engineers 
phvsi. lans and iiuiiik ipal 
administrators are battling 
noise today as never befoic 
attacking it m Initidrcds 
of laboratories and couiu d 

ihambers Di McCoid is 
of the opinion that 90 |iercenl 
of industrial noise could be 
reduced to one half of its 
(iresint intensity, if the 
causes of noise were dis 
(overed and corrected. 

Today this goal is with 
in the realm of jiossihility 
partly because of the work ot 
a group of research engineers 
in a dozen laboratories of 
the Westinghouse Electric 
& Manufacturing Uompany 
Out of these laboratories has 
come a mechanical detective 
to search out unwanted 
sounds This noise detector. 


developed by W O Osboii, not only 
measures the intensity or loudness of 
a sound but diagnoses its noise, separat 
ing It into Its different parts and 
measuring the pitch and intensity of 
each part 

The noise analvzei looks and acts 
something like a radio leceivmg set of 
an earlier vintage On its panels are 




Co-developer of the Dynel- 
ric Balancer which sees 
and feels where and how 
much a rotor is off bal¬ 
ance, F. C. Rushing focuses 
a Stroboglow lamp on a 
rapidly revolving rotor 


The inventor of the porU- 
able noise analyier, W. O. 
Osbon, right, is shown 
measuring and diagnosing 
the noise inside a motor 
roach. This is the machine 
that breaks noises into all 
their parts for close study 
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switches, dials, and meters. 
Inside are vacuum tubes, 
c^indensers, and transformers. 
But to understand how it 
works, it 18 first necessary to 
inquire a little more into the 
cause of noise 

Technicians in the science 
of sound have agreed upon 
a barely audible sound of 
1000 vibrations a second as 
their standard of reference 
Such a sound as this presses 
upon each square centimeter 
of an eardrum with the force 
of one five-thousandths of a 
dyne or approximately three 
billionths of a pound per 




The control panels of the 
unique device which mea- 
snres the lengthening ef¬ 
fect of alternating current 
on magnelK metals, and 
developei S ?, Rurgwin 


Half the sire of a dime, 
the tinv mirror at the left 
reflects a light beam in¬ 
to photo-electric cells to 
measure the amount of 
“stretch” of steel The 
mirror is on a needle 
which rolls under the bar 
to the right of the pincers 


square inch As the sound increases 
in loudness, the pressure exerted on the 
eardrum increases tremendously For 
example, if a barely audible sound of 
1000 vibrations is increased in loudness 
to the threshold of pain it will exert a 
force of 3000 dynes or about one twen¬ 
tieth of a pound per square inch Its 
pressure has been increased about IS 
million times 

B ut pressure or intensity alone does 
not determine the loudness of a 
sound This depends rather upon the 
combination of the sound’s frequency 
(number of vibrations) and its intensity 
If two sounds are of equal loudness but 
have different frequencies, the one with 
fewer vibrations will in general, have 
a greater intensity at its source and 
exert a greater pressure on the eardrum. 

The human ear is sensitive to a range 
of frequencies from 16 to 22.000 cycles 
a second, but is most sensitive between 
1000 and .5000 cycles If the intensity 
of sound increases 10 times, its intensity 
level rises one bel, in acoustical termi¬ 
nology. The decibel is one tenth of a bel 
Some noises become so intense that they 
are -felt as well as heard; they are then 
said to be on the threshold of feeling 
This occurs only in the upper limit of 
audibility, near 120 decibels for some 
sound frequencies. The purring of the 


family cal rales about 2,S decibels A 
pneumatic drill at a distance of 10 feet 
produces a noise level of about 90 
decibels 

These an the elements of sound that 
are tuned in bv the noise analyrer The 
frequency of every component or con¬ 
tributor to noise IS balanced by this 
hearing mechanism against its own 
mechanical filler’s frequency of 7000 
vibrations a second 

As the sound engineer sweefis through 
the analyzer’s frequency range, its deci¬ 
bel dial indicates loud noises at specific 
frequencies, instantaneously recording 
all the varying contributors to the total 
noise output of a machine or apparatus 
under examination It singles one ele¬ 
ment out of a dozen possible elements 
that make up a noise 

Already the supersensitive ears of the 
analyzer have uncovered elusive noises 
in street cars, airplanes, trains, and 
electric motors It has separated the 
motor's noise, diagnosing it and placing 
the blame where it belongs It tells 
how much noise is caused by unbalance 
in the rotor, how much by the com¬ 
mutator bars and the slots in the 
rotor, and what part is gear noise 

Housewives usually have scant interest 
in rotors, generators, and the machme 
noises of factories, but today they have 
the analyzer to thank for the quiet opera¬ 


tion of their electric refrigerator, washer, 
ironer, vacuum cleaner, and many other 
small motor-driven home appliances In 
all these, the analyzer has done yeoman’s 
service in uncovermg noise sources 
In another laboratory at East Pitts 
burgh, engineers recently set a new 
electrical sleuth on the trail of noise 
It IS a dynetric balancing machine, de¬ 
veloped m part by F. C Rushing, which 
routs noise by detecting vibrations re 
suiting from states of unbalance in 
rotors, which are the whirling parts of 
motors and generators “Unbalance" 
IS a first cousin to noise 

S TIl 1. another newtomer to the ranks 
of noise detectors is a device devel 
oped by .S 1, Burgwin, a Westinghouse 
research engineer, as a means of study¬ 
ing the properly of magnetic metals to 
lengthen and shorten in an electromag 
netic field Engineeis have long known 
that in most electrical machines using 
.illernating cuiieni the iron is first mag¬ 
netized in one direction, demagnetized, 
and them magnetized in the opposite 
direction Frequently the resultant 
lengthening and shortening of the metal 
s<-t ui> vibrations which create midget 
pressure waves in the air, audible as 
buzzing oi humming noises 

In working out his machine, Mr. Burg- 
win sidesteppied several handicaps by 
developing an "electric eye” yardstick. 
Using direct current to measure the 
simple change m length of steel test 
strips, deleclmg improvements and 
failures in new electric metals Stripped 
of Its technical dress, this measuring 
machine consists principally of a tiny 
1 oiler, about the size of a darnmg 
needle, on the end of which is fastened 
a mirror about half the size of a dime 
A divided photo-electric cell and a light 
beam complete the setup 

When a l(‘st strip is placed on the 
roller and magnetized by direct current, 
It lengthens The light beam focused 
on the mirroi is reflected to the photo 
cell, registering the amount that the 
roller turns, detei mining the elongation 
of the test strip The deflection of the 
light beam may be as small as four ten 
thousandths of an inch at a distance of 
about 39 inches from the source of the 
light beam, bv using a galvanometer, 
the photo-cell magnifies this deflection 
100 times makes it readable 

Fifteen years ago engineers knew very 
little about noise Paradoxically, they 
learned how to stop noise by developing 
mean.s of producing it in radio receivers, 
virtually building the modern science 
of sound around the radio microphone. 
From this beginning the industrial re 
search laboratories have come to solve 
noise problems that were not even 
dreamed of in 5,50 b.c , when Pythagoras 
founded the science of sound with his 
mathematical explanation of the musi¬ 
cal scale 



Dust 


Clouds of Space 

By HENRY NORRIS RUSSELL, Ph.D. 

*1— of Astronomy and Dlrtctor of th« Ob#*rvs- 


S INCE Barnard’s classic work, more 
than 20 years ago, it has been real- 
izcil that the dark “rifts” and 
"lanes” in the Milky Way, and the 
smaller black sjKits which are found here 
and there, are not gaps or holes in the 
star clouds, through which we look into 
the black depths of space beyond. They 
are obscuring clouds, which lie in front 
of the stars and hide them 

If a cloud of this sort were perfectly 
opaque, we might expect it to appear 
as a black, starless spot in the heavens, 
and so it would, if it were only a few 
light-years away But a black cloud at 
a distance of 100 light-years or more 
would have many stars m the clear space 
m front of it, and these would appear 
scattered over the dark patch in the sky. 
But if the cloud were only partially 
opaque we would also see, in the ob¬ 
scured region, stars lying behind the 
cloud, diminished in brightness by the 
jhsoiption of their light but not ex¬ 
tinguished 

How may one distinguish between 
these two possibilities’ The task would 
Ilf easy, if the stars were all of the same 
leal brightness, for then the apparent 
hrigliiness would be a direct clue to the 
distance If a black cloud lay at the 
ilisianic at which the stars (on our 
inomcnlary assumption) would appear 
of (say) the eighth magnitude, we would 
find as many stars brighter than this 
limit m this part of the sky as else¬ 
where, and none at all which were 
fainter But if the cloud let through 
one sixth of this light—that is, made 
.1 star seen through it appear two mag¬ 
nitudes fainter—the stars behind it, at 
such d distance that they would appear, 
m clear space, of magnitude 9, would 
be reduced to magnitude 11, and so on. 
We would still find faint stars in the 
region but in reduced numbers—as 
many tenth magnitude stars per square 
ilcgree as there were twelfth magnitude 
stars outside, and the like By simply 
counting the number of stars, for equal 
area, inside and outside the obscured 
region, we could thus find very easily 
I he distance and opacity of the cloud 
Actual conditions are, of course, 
much less simple—the cloud may be a 
thin fog, extending to a great depth and 
obscuring more and more the stars 
which lie deeper in it; and the stars 
themselves differ enormously in real 
brightness. These complications—espe¬ 
cially the second—smear out the sharply 
defined effects which would appear in 
the first case, and make the calculations 
much more complicated. But, with ac¬ 
curate observations of the brightness of 
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-.tars 111 obscuied and unobscured re¬ 
gions —numerous enough to get good 
average values, and running down faint 
enough to get away from most of the 
•-mealing t fleet-—it possible to 

determine pretty reliably the distance, 
ihe total ah-orplion and ivcil the thick 
iie-s of the foggy region We must start 
with knowledge of the relative number- 
of stars of different degrees of real 
brightness, in the same volume of space, 
but this can be found in other ways. 

It I- rare to hnd a uallv black cloud 
There are a few -pots where hardly 1 
percent of the light from behind get- 
through, but in most legions—such as 
the Coal Sack near the Southern Cross 
-the background stars aie still visible 
hut appear reduced to from a quarter to 
a tenth of their proper brightness The 
total light of all the stars—except the 
foreground—is reduced in this propor- 
iion so the dark patch will be conspicu¬ 
ous, provided that it is near enough to 
us so that the “foreground” stars give 
only a moderate jiercentage of the whole 
light This happens, in the Milky Way. 
for clouds which are only a few hundred 
light years distant. But a cloud—even 
a very big and black one—-two or three 
thousand light-years away would have 
such a lot of unohscured stars m front 
of It that Its existence would not be 
obvious, and careful counts of stars, 
down to very faint magnitudes, would 
he required to find it. 

T here is one way, though, in which 
these distant clouds can be detected 
They hide the spiral and other extra- 
galactic nebulae, which lie far, far 
away, enormously outside the outermost 
confines of our own Galaxy. It has been 
known since Herschel’s time that very 
few such nebulae were found in the 
parts of the sky near the Milky Way, 
and Hubble, by detailed surveys, has 
mapped out a “zone of avoidance” ex¬ 
tending all around the heavens in which 
none at all of these distant bodies can 
be observed. Evidently, in the outer 
regions of the Galaxy, or perhaps beyond 
most of its stars, there must be gigantic 
obscuring clouds, which shut out hope¬ 
lessly from our sight a great portion of 
the remoter Universe There are a few 
places, though, not far from the central 
line of the Milky Way, where Hubble 
has photographed extra-galactic nebu¬ 
lae. Here there must be “holes” where 


the incoming light pusses between the 
clouds, whether near or far, and reaches 

These obscuring clouds are the hugest 
things known to astronomy, except the 
great spiral nebulae themselves. Even 
our near neighbors among them—m our 
own Galaxy and but a i ouple of hundred 
light-years away—have length, and 
breadth and thicknes- which must be 
measured in light yeai- 

Their enormous -i/e. however, must 
be compensated hv an t xcessively low 
density The only known thing which 
can be at the same time so rarefied and 
so opaque is an enormous, thin, cloud 
of dust. An easy calculation shows that 
the light-obscuring power—per pound 
per million cubic miles — becomes 
greater and greater, if we imagine the 
material in the cloud to he broken up 
into finer and finer dust, until the dust 
particles are reduced to a diameter of 
about 1/150,000 of an inch—so that 
their circumference is equal to a wave¬ 
length of light Still smaller dust gets 
a decreasing grip on the light-waves 
and the opacity rapidly diminishes as it 
gets finer. 

When we say that the obscuring 
clouds are composed of such fine dust, 
we do not mean to suggest that other 
particles may not be present^—from 
chunks like meteorites down to minute 
dust and separate molecules of gas— 
but that the dust particles of diameter 
roughly from 1/30,000 to 1/300,000 of 
an inch are so very much better smoke¬ 
screen-forming materials per pound that 
they will take over practically the whole 
job, unless the general mixture should 
have a much smaller percentage (by 
total weight) of particles of this size 
than of the others. 

There is an important difference, 
though, in the properties of a cloud, 
according as it is composed of particles 
decidedly larger than 1/150,000 of an 
inch, of particles decidedly smaller, or 
of a mixture of both. 

In the first case, the obscuration is by 
ordinary opaque-body obstruction, and 
light of all colors is affected to the 
same degree. In the second, when the 
particles are much smaller than the 
waves of light, they have far more In¬ 
fluence in scattering short waves than 
long, and the blocking power varies in¬ 
versely as the fourth power of the wave¬ 
length For red light, say of 6300 ang- 
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Despite Unavoidable Complications, It Has 
Proved Possible to Determine the Distance, Light 
Absorption, and Size of These Obscuring Ooiids 


strumi), die ellect ib only one fifth of that 
for violet light (4200 A) 

Now It - has been known for many 
years that a good many stai s m obscured 
regions of the sky appeared abnormally 
red This adverb suggests another com¬ 
plication Stars of different tempera¬ 
tures naturally give off light of very 
different average colors, but, fortu¬ 
nately, there is a close correspondence 
between the color and the type of spec¬ 
trum as defined by the lines in it By 
finding the normal color for stars of each 
spectral type, in regions clear of ab¬ 
sorption, we can get standards with 
which to compare stars in the obscured 
regions, and, fortunately, we have a good 
test for freedom from absorption— 
namely the visibility of extra-galactic 
nebulae The “color excess” measures 
directly this abnormal reddening and 
hence that part of the obscuration which 
varies with the wavelength 

An admirable research of this sort 
has just been reported by Stebbins, 
Buffer, and Whitford, who have for years 
been making highly precise photometric 
measures with photoelectric cells, first 
at the University of Wisconsin, and later 
also at Mount Wilson It has been no 
small labor their present paper sum- 
marixes results derived from observa¬ 
tions of 1332 stars, all of spectral class 
B. This class includes many of the 
brightest of all the stars and so affords 
a powerful method of carrying the in¬ 
vestigation to considerable distances. 

W ORKING with two (olor filtera, 
transmitting violet light of average 
wavelength 4170 A, and bluish-green at 
4710, and with a thermionic amplifier to 
magnify the minute photoelectric cur¬ 
rents, they have made precise measures 
of stars fainter than the tenth magni¬ 
tude, though in general they stopped 
at about the ninth The color excess 
of a star thus measured has a probable 
error of 0 01 to 0.02 magnitudes—about 
1 /SO of the difference in color between 
Vega and Arcturus, which, on their scale 
of measurement, is 0.7 magnitude. 

Outside the Milky Way, and, indeed, 
in the portions of it well away frotai 
the central line, there is not much ab¬ 
normal reddening. The strongly red¬ 
dened stars are close to the central line, 
and a plot of these alone would suffice 
to map out the galactic circle Moder¬ 
ately reddened stars (with a color excess 
lees than 0.30) are found all round the 
Milky Way. But the strongly reddened 
stars not only cluster close to this circle. 


but are numerous in the region of Sagit¬ 
tarius (which lies in the direction of 
the galactic center) and are absent from 
a long stretch of the Milky Way in the 
opposite part of the heavens, where we 
arc looking away from the cent.'-r, and 
toward the edge of the great, roughly 
disk-like assemblage of stars It is close 
to the center that the reddest B stars are 
found One has a color excess of 0™67; 
that is, though it ought normally to be 
whiter than Vega, it looks almost as red 
as Arcturus 

In both parts of the heavens, strongly 
and slightly reddened stars of nearly 
the same apparent brightness are found 
suggesting that the obscuring clouds are 
patchy, with some nearly clear gaps be 
tween them This is confirmed by a 
detailed study of regions where bright 
star clouds lie close to dark and obvi¬ 
ously obscured regions In the bright 
patches, the stars are slightly reddened 
indicating that there is some absorption 
all over this part of the sky In the 
moderately bright regions adjoining, 
the B-stars are conspicuously redder— 
the absorbing layer is denser—while in 
the darkest regions no B-stars arc found 
at all. The obscuralion has made them 
so faint that they drop below tin limit 
ing brightness of the survey 

S O far, we have considered only the 
effects of these clouds in leddeniiig 
the light which pa«st s through them 
It 18 of great interest to find, if one can 
how much they weaken the light of van 
ous colors To attack this problem 
Stebbins and his associates have clio.sen 
pairs of stars close together in the sky 
and with very similai spectra, one of 
which was abnormally red and the other 
not. If the spectra are substantially 
identical (as regards the intensities of 
the lines) we may assume that the real 
temperatures, and colors of the light 
are substantially the same These pairs 
of stars were then observed with a 
spectrojihotomeler, measuring the rela 
live brightness of the two in many sepa¬ 
rate small regions of the spectrum To 
measure these small separated parts of 
the radiation of a seventh-magnitude 
star must have demanded extraordinary 
precautions, the authors only remark 
“A cesium oxide cell refrigerated with 
dry ice was used ” 

The reddened stars, of course, give 
relatively more red light; but, when the 
excess brightness was plotted against 
the wavelength, it became evident that 
the rate of change with color was not 


nearly as great as it would have been 
for an absorbing cloud composed en 
tirely of gas and exceedingly fine dust 
The variation was not inversely as the 
fourth power of the wavelength, but in¬ 
versely as the first. This is not theo 
retically troublesome—it can perfectly 
well occur for light which has traversed 
a mixture of dust particles of varying 
sizes But the practical consequences 
are interesting With this law of varia¬ 
tion the obscuration is only 13 percent 
greater for violet light than for blue 
green For visual light (X5100) th? 
absorption is a little less; but it is seven 
times the differential effect which pro¬ 
duces color excess For the most highly 
reddened stars, with a color excess of 
()"'6, the obscuration of their visual 
light would exceed four magnitudes— 
if the clouds could be cleared away they 
would look 50 times brighter. In the 
Milky Way m Sagittarius, even the 
blight cloud, where the color excess E 
IS 0 10. loses half its light by passage 
through the obscuring veil between it 
and us This may not really be a star 
cloud at all—only a region seen through 
a “window ” On the edge of the dark 
area. £=;0 4. only 4 percent of the 
light gets through 

T he absorption has to be considered 
in calculating the true brightness of 
these stars Allowing for it (on a basis 
of the observed color excess) Stebbins 
and the rest conchidi that the “earlier" 
and liotti r B-slar^ an about 30 percent 
brighter than had previously been sup 
posed. The brightest of all are the 
so-( ailed C-stars, with very sharp lines, 
like Rigel or Aljiha Cygni. which comt 
out 12,000 tunes as bright as the .Sun 
Allowing for the absorption, our 
authors calculate that the most heavily 
ohstuied stars in Sagittarius are at dis 
tances of 1200 and ],5(K) light-years. In 
the bright cloud, we can see through 
the “window” as far as 3500 light-years 
—and probably to fainter stars beyond 
In the opposite pari of the sky, the situ 
ation IS curious Stars at moderate dis¬ 
tances, not exceeding 2000 light-years 
show a reddening of 0?3, correspond 
ing to an obscuration of 85 percent of 
their light But stars with the same 
spectrum and much fainter, are no 
redder It looks as if tlie absorbing 
clouds stoiiped at about 2000 light-years' 
distance, and space bevond. up to 6000 
light-years, was practically clear 

This is a powerful method of inves¬ 
tigation It has been carried about to 
the limit for the moment, because the 
spectra of the fainter and more distant 
stars have not yet been catalogued Ii 
will be of important service in the great 
task of mapping the observable portions 
of the Galaxy—in distance as well as 
direction—and also the obscuring bar¬ 
riers that prevent us from seeing farther. 
— Princeton, November 6, 1939 



Our Superior Modernized 75’s 


'T'HE 75-milIimeler gun, aa 
modernized by the Ordnance 
Department of the IJ. S. Army, 
haa been called by military men 
the beat diviaional held piece 
in tbe world today. Ita range ia 
13,000 yards aa compared vcitb 
7000 yarda for the wartime 
model. Its arc of bre la 14 timea 
greater, hence it mav be ex¬ 
pected to make many more hits 
on a moving target such as a 

Modernization ol tlieae guns 
coats S8000 each as compared 
with the t25,000-rost of mann- 
farturing one 105-millimeter 
howitzer, toward the use of 
which there is now a definite 
trend In the urcompunying arti¬ 
cle, Colonel Barnes says, simply, 
we have “a very large supply 
of” the old 75’s on hand An¬ 
other authority said recently 
that we have enough of (hem, 
with great quantities of shells, 
to supply a sizeable army in the 
held. -Tbe Kditor 


I N the early days of W'orld liVar 1. 
newspapers and maganne.s gave 
colorful reports of the startling suc¬ 
cesses achieved by the German Army in 
ihetr rapid march through Belgium and 
France toward Fans These accounts 
told of the great destruitive iiower ot 
the German guns and howit/eis Tlit 
world was introduced to the new Ger 
man heavy howitzers which quiikly ac 
c-omplished the destruction of thi forti 
fications at Liege, Belgium Of all th( 
helligerents involved m World War I 
only the German Army was adequately 
equipped initially with all the necessary 
types and calibers of artillery The 
French and British lacked artillery and 
were pariitularlv defirieni in heay^v 
types The great destructive power of 
the German artilleiy can be gleaned 
from statistics of casualties These 
statistics record that tlie German armies 
produced nearly twice as many as the 
allied forces and this was due, in great 
part, to the predominant jiower of the 
German artillery 

It was during these days ot the World 
War that Americans first began to hear 
about the French 7.5mm gun, known as 
the “Soixante qtiinze " It is scarcely an 
exaggeration to sav that this gun 
stemmed the on-rush of tbe German 



Re-Construcliou of Our Large Stocks of Wartime 
75mm Guns Would Give Them Longer Range, High 
Elevation, Wide Traverse . . . Work is Inexpensive 

By G. M. BARNEY 

Ll«uten»nt Colonel OrOnance Depsrtment O 8 Arniv 


ui lines 111 the early days of the wai, pie 
venting the rout of the French armies. 

The French 75mm gun had been de¬ 
veloped secretly and adopted in the year 
1897 Its construction was a military 
secret which was successfully kept from 
the Germans Contrary to popular be¬ 
lief, the great importance of this gun 
did not lie so much m its superiority a' 
a piece of artillery, as in the fact that 
the French had an adequate supply of 
this one caliber. It was, howevei u 
very excellent division gun of great re 
liability The secret feature was th< 
hydro-pneumatic recuperator which 
gave the gun stability and smoothness in 
firing In this respect, it was superior to 
the German 77mm field gun 

At the time the United States entered 
the World War m 1917, it became known 
for the hrst time to the American people 
that oui Army possessed but 900 pieces 
of mobile artillery of all calibers. Thi' 
number did not include the splendid 
permanently emplaced seacoast artillery 
which had been provided for the defense 
ol our country against naval attack 
General Grower, then Chief of Ord 
nance, and other Ordnance officers, had 
pleaded with Congress for years to pro 
vide an adequate supply of mobile ar 
tillery for the army, but prior to 1917 
there was little interest in this subject 
When the United States entered the 
war, our troops were equipped with a 
few 3-inch field guns, model 1902 Thi>- 
was an excellent piece of artillery and 
when tested by experts in comparison 
with the French 75mm, was held to be 
the equal, if not the superior of the 
French gun In addition, a new type of 
American field gun known as model 
1916 had just been tested at the Sandy 
Hook Proving Ground. It outranged 
the French gun and also had greater 
lateral traverse. At that time, the 
French, having been in the war for about 
three years, were manufacturing large 
numbers of 75tnni gun* and were in a 
position to sell to the American Govern¬ 
ment the number required for arming 
our troops as they arrived in France. 
Furthermore, as we were to co-operate 
with the French, there would be an im- 


poitant advaiiiage in using the same 
caliber of ammunition which could be 
interchangeable The British Army 
went to France with tlieir 18-pounder 
fiehl gun and weic ciui-equently not able 
lo exchange ammunition with the 
flench The important decision was 
made in June 1917—and it appears now 
lliat thic wa- a very wise decision—to 
abandon our .4 inch field piece, to manu 
facture a few model 1916 guns recham 
liered for French ammunition; but to 
manufacture mainly the French 75mn) 
field gun and ammunition in tins coun 
try, in addition to procuring an initial 
stock of guns and ammunitioi, from the 
French Government As a result of this 
action, the close of the World War found 
this country in possession of a very large 
supply of 75mm French guns 

A fter the Armistue. studies were 
made by Board* of Artillery and 
Ordnance Officers of the artillery lessons 
of the war. The consensus was that a 
longer range field gun should be de¬ 
veloped for use in the next war Conse¬ 
quently, several years of research and 
development ensued during which a 
number of models of guns and gun car¬ 
nages were manufactured Some of 
these model 75mm guns were found to 
lie most exrellent and greatly superior 
in range to the famous French 75mm 
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gun However, realizing the large 
slocks of 75nim guns available in the 
country, Ordnance ofccers could not re 
frain from casting backward glances at 
this important stock of artillery and 
wondering if ways and means could not 
be found whereby tliese guns could be 
utilized. 

The hrst step in this direction was to 
remove the wooden wheels Ironi the 
75nim gun carriage and to replace them 
with rubber tired wheels having roller 
bearings at the axles The < ai iiage was 
thus higli speeded and converted tiom a 
horse-drawn vehicle, capable of travel 
mg at a maximum of IS miles )>er hour 
into an artillery unit which could be 
drawn by a truck at speeds of 40 to ,'>0 
miles per hour One type ol modilic.i 
lion was successfully worked out by tin 
Ordnance Department, and anolln i 
along the same line, known as the Mar 
Im-Parry Adapter, was found ec|uallv 
satisfactory A considerable 
number of the latter units 
were manufactured bv tlu 
Martin-Parry (Jom|ianv and 
placed in service 

'W'hjJe tins nioililication 
permitted the gun earriugi to 
be drawn at high spei ds it 
was only a partial answer to 
the problem, since the range 
and horizontal tiaverse of tht I 
gun had not been increased 
The next step was to build a ^ 

complete new carriage for moden 

the 75mm gun utilizing both 
the gun and its hvdro-pneuma*''’ 
cuperator system In this desif 
was made of eommereial develo] 
m electric welding and the gun n 


War Americans manning a French 75 
case in the air is being thrown aside 

el( vated between two trails and allowing 
a high angle of elevation—45 degrees 
The angle of traverse of the gun at the 
same time was incieased from 0 degrees, 
permitted by the brench carriage, to 90 
di grees, obtainable with the split-trail 
carnage An idea of the increase m 
rangi and traverse of the new weapon 
so found can be gamed by reference to 
thi accompanying drawing 

In this recital of the improvement 
which had been taking place in the car¬ 
nage for the field gun, the concurrent 
development in the ammunition for this 
■■i.n t,i>„ t>.,t kuen mentioned As stated, 
ments set by artillery 
re 75mm gun was a 
le general belief was 


be all sufficient for a gun of this caliber, 


Id be obtained preferably by 


libers of artillery 





carriage — elevation 45 degrees; traverse 90 degre 
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listd dunnn llu VXnilil W ai vvas aj) 
liruximately 7000 yardh 'I'lirougli a 
combination of changes in the design of 
till carnage iierniitting 45 tiegree eleva¬ 
tion and by the imjiioveinent of the bal¬ 
listic shape of tile projeclilt. this laiigt 
has been increased to over 15.000 yards 
The design of tlie projectile has been 
refined by giving a bettei streamlined 
shape, and the resistance of the projec 
tile in passing through the air has been 
greatly decreawd Thus, at a very small 
cost, It has been (lossibh lo convert oiii 
stocks of 75mm guns remaining from 
the last war into new weapons fulfilling 
all the service requirements for a mod¬ 
ern division gun 

■^HL mission ol held urlilleiy is to 

- assist the othei arms particularlv 
the infantry and cavaliy, in combat bv 
fire power In cartvmg out this mission 
the division gun is used to [irodm e many 
types of fire dtstructive fire to render 
the target useless, neutralization fire for 
the purpose of lowering the fighting 
efficiency of llu enemv personnel by in 
flictmg severe losses ('oncentrallon fire 
by means of which a (oncentrated vol 


t|tli(.ieiuv id anti-tank guils to iiiLel 
ihest muss attacks Consequently 
tveiy available weapon must be utilized 
to assist in stopping them The 75mm 
gun on I’s new carriage loims a verv 
eflective anti-tank weapon 

It will be appreciated that the French 
75nim gun carriage witli its limited 
traverse of 6 degrees could not have 
been employed for firing at a tank travel 
ling ac loss eounlrv at 15 to 21) miles per 
bout It would have been impossible to 
shill the liail of the gun from one post 
tioii to anothi r rapidlv enough to follow 
the moveiiuiits of the target The new 
gun cairmge with its travelse of 90 de¬ 
grees makes possible a Ivpe of lire with 
the 75mni gun not heretofore obtainable 
I III- ill awing shows the great field of fire 
whieli ran lit eflectivelv covered with th<- 
75mm gun \itilleiy ui most situa 
lions, would be emplaced some distance 
lieliind the jiositiun of the 37mm anti 
lank guns But assuming that the tank 
attack should pass the line held by the 
anti-tank guns, the ability to bring rapid, 
effertive fire uoon high-speed tanks with 


the 75iiun gun greatly enhances the value 
of this weapon in modern warfare. 

To make this discussion of the di¬ 
vision gun moie complete, it should 
be staled that most atraies, including 
our own. are now adding another divi¬ 
sion weapon to supplement the hre ol 
the 75mm field gun—the 105mm how- 
itzei The advantages of the howitzer 
are jirincipally increased weight of pro 
jectile—double that of the gun projec¬ 
tile, giving at the same time the almost 
equivalent range of 12,000 yards for ap 
proxiuiately the same weight of weapon, 
and the further advantage of a plunging 
type of fire As the enemv usually seeks 
c-onc I almrnt behind slopes and hills, the 
howitzer, through its curved-trajectory 
projectile, can bring more effective fire 
lo bear than a flat trajeclorv gun While 
It muv be said that the trend in division 
artillerv is toward the use of more 
lOjnim howitzers, the new battlefield 
recjuircment for use of division guns as 
anti-tank weapons assures the gun of an 
important new role on the battlefield of 
today. 

Science and modern engineering have 
thus made possible conversion of our 
large and valuable stock of TSmm guns 
into modern division guns These new 
weapons will meet all service require 
ments as to power and mobility 
Through re-design the gun has become 
an anti-tank weaimn of first importance 
These 75mm guns, augmented by power¬ 
ful lOSram howitzers, will provide for 
the American Army artillery second to 


gV (olonel Barnes’ arurlr is vastly im 
^ portani since it indicates that tar have 
an are in the hole to help scare off would-be 
aggressors Other “aces” have been dis¬ 
cussed by us previously, still others are yet 
to be explained to our readers Soon to 
come, for example, is an article by Acting 
Secretary ol the h/avy Charles A Edison 
on the power plants of the new destroyers 
Another will be on tanks and Army mechani¬ 
zation III general Look for them —The 


the various kinds of barrages, such as 
the standing box and rolling types 
In recent years a new target requiring 
another kind of fire lias appeared upon 
the modern hatllefield -the high speed 
tank Most modern armies are now 
equipped with tanks capable of moving 
across country at high rates of speed, 
and are prepared to use these tanks in 
making mass attacks against opposing 
forces TanV s now have been developed 
to the point where machine guns and 
other hand-carried weapons are no 
longer effective against them Weapons 
of special design, such as the SYmm 
anti-tank gun. are required to penetrate 
tank armor When tanks are used in 
large numbers there will usually be a 




In thit air ronditioned, acienlifically lighted plant 


700 workers, and offices and engineering department) 


Controlled Comfort For Workers 


T he world's first designed window- The Simonds company 

less factory, in winch working con has concentrated in thia 
ditions are constant and unchanging hve-acre room all the opera- 

the year 'round, is in operation in Fitch- tions formerly carried on in 

burg, Massachusetts Lighting was three old plants totalling 

scientifically designed to give optimum 17% acres These include 

MHibilitv at all tasks, air conditioning everything from forging 

provides the highest degree of physical and heat-treating of steel 

comfort for workers, exhaust funs and to the sharpening and ship- 

ducts carrv away dusts and heat of all ping of saws machine 

operations, and color plays an impor- knives, files, and other 

tant part in maintaining worker morale (iitting tools 

and promoting efficiency The plant is The blanket of “cold” 

that of the Simonds Saw and Steel Com- light, which is laid over 

pany, and vyas designed, built, and in everything by the more than 

stalled by The Austin Company It was IIOO 100-watt fluorescent 

begun in 1931 but held up during inter- lubes, never varies, assures 

venmg years because of the depression each employee absolute uni- 




Manafiiiiured “north light” is sup¬ 
plied where it is most needed in 
the great purlillonlesn factory room 

formity of light at hi» job at all times. 

The atmospheie inside the plant is 
kepi clean,cool,and comfortable despite 
tile pieseiue of some 70 heat-treating 
furnaces and more than a thousand in¬ 
dividual molor-diiven grinders, cutters, 
and other mai limes which are in almost 
constant operation and throwing off 
heat, dust, and smoke 

Five changes of an jiei hour are pro¬ 
vided hy large air-conditioning units 
which ciiculate 400,000 cuhic feet of air 
per minute through 3000 feel of over¬ 
head ducts 

Special foundations and shock and 
sound-ahsorhing insulation isolate the 
noise and viLratioii of four big drop 
hammers as well as dampening other 
factory noiKes and even the sound of 
voices in the offices All machines are 
painted a bright yellow, all furnaces 
and benches are painted with alumi¬ 
num, all steel columns, stairs, walk¬ 
ways, and the ceiling are a light cream 




Electrons Dance The Rhumba 


Klystron, Generator of Powerful Ultra High-Fre¬ 
quency Radio Waves . . . Useful in Blind Landing 


D OVtN the lower side of a cigar¬ 
shaped radio beam, an airplane 
flown by Capl Milton M Murphy 
and Jack Haynes, Civil Aeronautics 
Authority inspector, glided repeatedly 
to safe landings on East Boston airport 
in Massachusetts recently These flights 
demonstrated for the first time a prac¬ 
tical application of the 
klystron, an invention de 
veloped hv suentisls 
Stanford I'nnc; 
generates ultra-short radio 
waves that (an be directed 
as a searchlight directs a 
beam of light The radio 
waves arc sent out fn 
copper antenna which has 
only the thickness of a 
match and is but four 
inches long 

The klystron, which 
promises to revolutionize 
certain phases of, and to 
bring greater safetv to, an 
plane operation, is an ultra 
short-wave, ultra high-fre¬ 
quency radio generator 
Radio experts have called 
it “the most important ad 
vance in radio since Lee 
De Forest invented the audion tube 
in 1908 ” 

Already, m the laboratory and on the 
airport, the klystron has demonstrated 
Its ability to produce waves of a strength 
hitherto unattainable in high frequency 
apparatus, waves which are only one 
tenth as long as anv previously used 
These waves may be focused and di 
rected along an almost straight line, and 
pilots receiving them are n.it confused 
by a jumble of signals from several 


T HF storv of how the klvslron was 
created, what it is, and how it oper¬ 
ates at freqiieni les almost beyond com¬ 
prehension involves a Pan American 
Airways pilot, a television engineer, and 
a professor of [ihvsics 

Some time ago 'William W Hansen, 
Stanford Universitv physicist, was at¬ 
tempting to develop a new kind of atom 
smasher Instiad of the usual type of 
coil-and-i ondenser resonator he devised 
a method whereby radio waves i ould he 
made to surge back and forth within a 
copper tank. Because the rhythmic 
surging reminded a lalioratory assistant 
of the rhumba, the little copper tank was 
dubbed the “rhnmbatron.” 

Scarcely had the physicist announced 
this device when Flight Captain Sigurd 


System for Planes 


Varian, who for eight years bad been 
piloting fast land planes over Mexico 
and Central Ameriea. heard of it VI hile 
bucking storms over Panama and ('.uat< ■ 
mala, Varian realized aviation's greatest 
needs were for a successful blind land 
mg system and for an absolute terrain 
clearance altimeter Ultra-high elec¬ 
trical frequencies, he thought, held the 


Other Possibilities 


R. BOONK 


secret Pei hups the rliunibatron was the 

Shortly Varian and liis brother, Rus¬ 
sell. who had been doing research on 
television, became rc search associates at 
Stanford Russc-11 supiilicd ideas, Sig 
iird tried to work them out One big 
problem was how to siiiiplv energy to the 
rhumbatrons at the very high frequen 
cies needed Vftcr many ideas that had 
to be abandoned. Russell finally thought 
of a simple wav to excite the rhumba- 
trem circuit and a working model was 
built Professor David L 'Webster, exec 
utive head of the physics department, 
became intcrc steel and. among other 
things worked out the malltemaltcal 
theory of the process Soon a design 
was evolved for the klystron—a high- 
power generator using two rhumbatrons 
—models wen built, and the invention 
was ready to be shown to the world 

What had tlie inventors created'’' 

The klystron ultra high-frequency 
generator utilizes the fact that an elee 
trie field inside a rhumhatron ran be 
made to influence the speed of electrons 
In operation a cathode emits a continu¬ 
ous stream of electrons, 'surging for 
ward under the impetus of 3000 volts, 
these speed through the first rhumhatron 



Rnnel) H. Varian (left) and Prof. W. W. Hantm, conducting teitf with ono of 
the complete assemhiies of two rhumbatrons sealed within an evacuated eaafng 


B> A ^ D R E W 



.Sigurd Varian, one of the inventors of the 
klystron, adjusting one of the two rhumba 
Irons that produce ultra high-lrequency waves 
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Ultra high-frequencies are transmitted from the tiny antenna projecting through 
the disk Antenna length is adjusted by sliding the copper tube on the rod 


at nearly 20,000 intles a second. Thts 
rhumbatron causes the speed of some 
electrons to increase slightly, forces 
others to slow down, while intermediate 
electrons race forward with unchanged 
speed Leaving the first rhumbatron, 
known as the “buncher,” the electrons 
speed down a short copper tube, and by 
the time they reach the second rhuni- 
batron, called the “catcher,” the faster 
electrons have caught up with the slower 
electrons preceding them, to form 
bunches The bunches successively pass 
through the catcher at u frequeniy of 
three billion cycles per seiond, or even 
more Through delicate synt hronization 
of the buncher and catcher, the bunches 
are timed to go against an alternating 
current field within the catcher This 
resistance causes the electrons to lose 
their energy of motion which instantly 
becomes lonvertcd into higb-freqiiencv 
electrical energy Theiici thi- ineigy 
flows to the tiny aiiteniiu 

O NLY when the two rhumbatroiis an 
synchronized will the puLing ele< 
trons produce power '1 lining is aciom 
pllshed by turning a iiiicronu ter m rew 
whiih adjusts the dislanie betwi en two 
grids through whii li tin hiinchiMl rlec 

Recently 1 obseryed, while yisiimg the 
Stanford physics laboratories, a stall 
ling demonstration of this machine s 
power One by one Professor Hanst ii 
brought several types of lamps into tin 
beam Seven ordinary 60 watt globes, 
to which short recening antennas had 
been soldered, glowed biilliantty win n 
brought near the reed-iike mast “This.” 
he pointed out, “will giye you an idia 
of the amount of power produced ” Two 
fluorescent lamps were held near the 
antenna, one parallel and the other at a 
sharp angle The former remained un 
lighted, while the second gave out bril¬ 
liant light, demonstrating graphically 
the wave’s polarization Again, Hansen 
held a filament light in position, and 
the filament glowed in 
alternate four inch sections. 

Here I saw the standing 
wave patterns, each light 
and dark space represent¬ 
ing one quarter of a 
length, 

This was, of course, a 
laboratory display. The 
tests at East Boston served 
as proof of the pudding. 

During these flights, the 
same antenna flashed the 
signals that guided the air¬ 
plane earthward. It was a 
sort of preview .of more 
startling innovations to 
come. 

Other scientists enter the 
picture here. Irving R. Met¬ 
calf, head of the Civil Aero¬ 
nautics’ Authority technical 


division had evolved an idea for im 
proving blind landings He laid the proh 
Icm before Professor Edward L Bowles. 
Massat hiisetls Institute of Technology 
electrical engineer As an suit a system 
was devi loped whirh involved trunsrnis 
Sion ol iwo mdio waves from the same 

The system howivcr. possessed too 
little power, so the i-astern experiment 
erg railed upon the western inventors 
for help \ kivsinm, huill at blanford 
by I R \X oodvard, a graduate student, 
was flown east to ISosi.m At the East 
Boston airport it was < onnecti d to an 
ingenious horn invented by Profissoi 
U I Barrow, another M I 1 elec 
tnral engineer This device made 
(lossihJe the transmission of a highly di 
rei tional beam of radiation The beam's 
< harai lenstics tan he explained this 
way .As the radio waves leave the horn, 
they loHi iiileiisilv. in ateordatue with 
well known laws At any particular dis 
tame from the source the greatest in 
tensity will he found on the axis of the 
beam .Now the pilot's blind landing in¬ 
struments are adjusted to indicate to 


him a path of equal wave intensity 
Thus, if one thinks of the pilot as being 
on the beam axis at a point, say, 500 
yards from the radio source, then in 
order to follow, bv his in.struments, the 
path along which the radio intensity will 
remain the same as at that point, he 
must drop below the axis and follow a 
slightly (urved [lalh since ohvioiislv the 
equal intensity (latli must depart from 
the axis The shape of this path may be 
thought of as like that ol the surface of 
a cigar Advantage of the jiatli created 
by ultra-short waves la that its curva¬ 
ture permits the pilot to glide fairly 
evenly to the ground 

I N the future, Sigurd Varian believes, 
“sandwich” landings will be feasible, 
m which the pihu glides down a straight- 
line path along which the signals from 
Iwo beams are equal He thus will be 
“sandwiched” between the upper and 
lower beams emerging from two horns, 
one lilted higher than the other. So pre- 
c ise will he the path formed by the two 
beams that the pilot will need only to 
start down at a safe rate of descent and 
by consulting three lights on his instru¬ 
ment panel whose flashes signal his po¬ 
sition (a devile invented by Metcalf) 
keep to his gliding course 

Heie, radio engineers believe, science 
has developed a radio searchlight, which 
opens the wav to greater safety not only 
in the air, but also on the sea By throw¬ 
ing the beam in any desired direction, 
many useful things can be done 

Other possibilities he m new direc¬ 
tions The klystron’s ability to produce 
short waves may make it possible for a 
million jieople to talk simultaneously 
through a single ciicuit Operating on 
very high frequencies, hundreds of tele¬ 
vision channels can broadcast pictures 
and sound, where today one channel is 
available Surging electrons, breaking 
like waves on a beach, have opened many 
fields which engineers will conquer as 
time goes on 



Laboratory model of the wave-direeting horn 
deteribed in the text. To thU horn has been 
adapted the klystron high-freqnency generator 



The Rttsburgh 
OF Old Palestine 

American Archeological Excavations at an Arm of 
the Red Sea Bring to Light a Buried City with a 
Smelter in which King Solomon Refined his Copper 

B> NELSON GLLECK 


G rea t coimuertial wrre 

bound up 111 ancient lime'- with 
the '.piles of Sheba and the gold 
of Ophii Solomon was the first—and 
the last—king in lerusahm, who not 
only benefited fiom the overland trade 
route to Arabia, but also took full ad 
vantage of the sea mute fiom Ezion- 
geber to Ophir 

“King Solomon made a fleet of ships in 
Ezion-geber. which is beside Eloth on 
the shore of the Red Sea in the land 
of Edoni Once in three years the fleet 
came m, bringing gold, silver, ivory, 
apes, peacocks a verv gnat amount of 
sandalwood, and precious stones' (1 
Kings 9 26, 10 22,11) 

Enterprising entrepri iieiir that Solo 
mon was, his shipping line evidently 
made such inroads in the lucrative cara¬ 
van trade that had probablv been 
largely in the hands of the Queen of 
Sheba, that she hastened to Jerusalem 
with all manner of presents in 
order to conclude an amicable 
trade agreement with him 
“Now when the Queen of 
Sheba heard of the fame of 
Solomon she < ame to 

Jerusalem with a very great 
retinue, with camels bearing 
spices and very much gold and 
precious stones As soon as 
she came to Solomon she told 
him all that was on litr mind, 
and Solomon answered all of 
her questions Then she 

gave the king one hundred and 
twenty talents of gold, and a 
very great quantity of spices 
and precious stones 
Kings 1,2,10) 

A satisfactory commercial 
treaty was evidently negotiated 
between the two sovereigns, 
because we are informed that 
“King Solomon gave to the 
Queen of Sheba all that 
pleased her to ask, besides 
what he gave her according to 
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his royal Ixiunty (1 Kings 1(1 li) 
The pro Arabian polii y of Solomon 
was all the more natural in view of the 
fact that along the eastern bordei of his 
kingdom lay gieat deposits of top|iei 
and iron They yielded the commodities 
he could exchange for the spices of 
>h( ha and the g<dd of Ophir A long 
part of the trade route between Arabia 
and Palestine travel se<l this border 
strrlth of land known today by its 
aiK lent naiiK the Arabah It is a great 
rift extending between the southein end 
of the Dead .Va and the Oulf of Aqabah. 
as the northeastern arm of the Red .Sea 
IS now called It separates the territory 
of southern Transjordan from that of 
southern Palestine, and marked an¬ 
ciently the dividing line between Judah 
to the west and Edom to the east The 
archeological survey expeditions of the 
Ameiiian Schools of Oriental Research 
leriisalem and Baghdad, have muiqied 


a long line of i upper—and iron— mining 
and smelting sites in the Arabah, extend¬ 
ing from near its north end all the way 
to the Gulf of Aqabah The presence 
of most of these sites was previously 
unknown They are marked by large 
slag heaps, the ruins of miners’ huts and 
smelting furnaces, and great walled 
compounds in which the slave laborers 
weie lodged and guarded. The pottery 
leinains indicate indubitably that the 
period of mam activity in these mining 
camps coincides with the reign of Solo¬ 
mon in the 10th Century B.c. These 
discoveries cast a new light on Deuter¬ 
onomy 8 8 9, in which the Promised 
Land IS described as “a land of olive 
oil and honey, a land where you may 
eat bri-ad without scarceness lacking 
nothing, a land [in this instance the 
Arabah I whose stones art non and out 
of whose lulls you tan dig copper ” 

E xcavations .onduited m the 

spring of 1918 and again in the 
sjiring of 19,19 bv the American School 
of Oriental Hi search Jerusalem, under 
the direction of the writer, at TSll el 
Kheleifeh near Aqabah. have resulted in 
uncovering part of the huried city of 
Ezion-geber. which sei-ved us King Solo 
mon’s naval base The location of 
Ezion geber was conditioned by a num 
lier of factors At first glance om 
wonders what induced the original 
builders to choose the puit|(iilar site 
they did, betmusi- it is about the mosl 
uninviting one along the entiri shor. 
of the northern end of the Gulf of 
Aqabah .Situalid in the bottom of a 
curve which is banked on the east side 
by the hills of Edom which continue 
into .Arabia and on the west side by tin 
hills of Palestine which continue into 
Sinai, Ezion-geber is open to the full 



The site of Ezion-geber, known today as Tell el-Kheleifefa, before the excavations began 
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fury of the vrinds and sand- I 
storms from the north that | 
blow down the center of the 
Arabah as if driven by a draft 
forced through a wind tunnel 
The site of Ezion-geber is 
somewhat more than 500 yards 
removed from the gulf, and 
IS about half way between 
Aqabah m Transjordan, and 
Mrashrash in Palestine. It is 
not difficult to understand why 
Ezion-geber could not have 
been built farther to the west 
From Mrashrash to the site of 
Ezion-geber, there is no sweet 
water obtainable in a distance 
of some three miles for drink¬ 
ing purposes The point where 
the sweet water wells begin is 
marked almost exactly by the 
location of the ruins of Ezion 
geber From there eastward, 
there is a continuous line of 
such wells, increasing in 

number the closer one gets A section of the exi aviiiioini at E 
to Aqabah, and marked hv a 
correspondingly im reasing number of noiiliwt si < oriiei of the iiioiind It soon 

dale palm trees between the two points became evident that this was not an 

"tt'hile one realizes, then, why the eaiK ordinary large building or palace but e 

builders of Ezion-gehei could not very <om|)letelv novel type of 

well have built farther to the west, one like of which had not pi 

wonders at first why they did not build discovered in the entire 

,- , East The walls of the 



aviilionii at Ezion-geber showing a 


jiletelv novel type of sinicture. the The Fdomites, t 


Moses took u wife from the Kenites. and 
that the Israelites ever afterward main¬ 
tained the (losest relationship with them 



jiierced with two rows of flues and the and iron 
mam walls were inteuonni cl< d bv a kenizziles 
system of air channels insult tin walls. Smiths w 
into which the upper rows ol flues Arahaii v 
opened The spaces bet wet n the two mining an 
rows of flues had been turniil gieen hv 
reason of the sulfurous gasi s to wtiu li I^ZION 
they had been exposed The oiiginallv Hj seapo 
nnfired yellowish mud brirks had been industrial 
baked by the heat of the fires in the exeavalion 


isly been Kenites through the Kenizzites The 

ent Near Bible tells us that Tubal Cam (a 

ims were Kenite I was tht first forgei of copper 

. and the and iron mslriimenls and that the 

It tl bv a kenizziles lived m the Valley of the 

iht walls. Smiths which wt take to be the Wadi 

ttl flues Arahaii with its long line of copper 

the two mining uiitl smelting sites 


I was jinmarily a great 
'r The second season’s 
fcaled the presence of 


rooms to the consisleney of kiln-fired <tdditionaI similar smelting and refining 
bricks Masses of hard baked clay plants The reason, then, why the 


farther to the east, nearer to .\qabah, 
where there is more water and more 
protection from the winds and the sand- 


debris on which the pottery crucibles 
had been (dared, completed the picture 
It became evident that the building 
was an elaborate refinery, where pre¬ 
viously roasted ores were worked up 
into ingots of purer metal It was ob¬ 
vious both from the sulfuric discolor¬ 
ation of the walls, the fragments of raw 
ore found, and the numerous finished 
articles discovered in the site, that the 
refinery at Ezion-geber was devoted 


storms that blow fiercely and frequent- largely to coppei, of which great quan 

ly, especially along the line of the loca- titles abound in the immediate vicinity 

tion of Ezion-geber, in the center of the and along most of the length of thr 

southern end of the Arabah. The actual Arabah, and in adjacent Sinni. A long 

excavations were to reveal that the period of muting and smelting and re- 

founders of the city had considerable fining must have preceded the construc- 

method in their madness, so to s{>eak - turn of the elaborate refinery at Ezion- 

The excavations were for various tea- geber The Kenites who were native tc 


'rucibles original builder* of Ezion-geber chosi' 
picture the inclement site they did for the loca- 
building tion of their city, was because they 
ere prt- wanted the strong winds blowmg from 
rked up a known direction to furnish the draft 
was ob- for the furnaee room* m the refineries 
discolor- and to enable them to dispense with an 
;s of raw ex|jensive and burdensome bellows sys 
finished tern It was a matter of harnessing the 
that the elements for industrial purposes More 
devoted imjMirtant to them than much water for 
at quan- fine palm groves, and protection from 


the immediate vicinity sandstorms m a location farther to the 

t of the length of the east, were strong winds which would 

adjacent Sinai. A long enable them to ofierale without a hand- 

g and smelting and re- bellows system, the refinery with its m- 

! preceded the construe- tneate system, of flues and air channels 

orate refinery at Ezion- That Solomon built this great industrial 


e native to ' and shipping center has been proved by 


sons begun at the northwest end of the the country, and whose very name in- the discovery of a very strong three 
mound, not the least of them being dicates that they were smiths, and the doored gateway, similar to the one he 

consideration for the direction of the related Kenizzites who were also smiths built at Megiddo, and almost exactly 

winds. It was found that all the houses by profession, were in all probability the the same as the one built by him at 

were made of mud brick. A large mud ones who introduced the Israelites and Lachish 

brick building with ten rooms was the Edomites to the arts of mining and Solomon's copper and shipping in- 
opened up, which occupied the entire metallurgy It will be recalled that terests, coupled with his role as im- 


were made of mud brick. A large mud 
brick building with ten rooms was 




24 

porter of spices and other precious 
products from Arabia, do not by any 
means exhaust the bst of his major 
activities of commercial importance As 
a result of all his immensely successful 
undertakmgs, the comparatively little 
kingdom he ruled over became a first- 
rate power among the nations in the 
ancient Near East. Its imiiortance was 
altogether out of proportion to its size 
Hardly had Solomon established him¬ 
self firmly on the throne than he em¬ 
barked upon a great system of public 
works which extended throughout the 
length and breadth of the land 

T he resplendent temple in Jerusalem 
was built, also a new palace, and 
fortifications for the city Key fortresses 
were erected or strengthened throughout 
the country, store cities set up to pre 
serve great supplies for emergencies 
huge barracks to house his large stand¬ 
ing army, and great stables for his 
chariots and the horses of his riivalry 
regiments, the figure of whosi personnel 
is given as twelve thousand Excavations 
at Megiddo have revealed the stablc- 
wliich were constructed there for 
.Solomon, complete with rows of stalls 
and stone mangers and stone hiti lung 
posts 1(1 carry out his building jiro 
gram. Solomon did not even hesitate 
to draft thousands of his own subjicts 
into compulsory labor battalions “And 
this IS the reason of the levy which King 
.Solomon raised, in order to build the 
House of the Lord, and his own palace, 
and Millo, and the wall of Jeru.salem, 
and Hazor and Megiddo, and Gezer . 
And Solomon built . Beth-horon, 
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Sifting the debris to find the 
smiillest objects il might coiiuin 


and Baalath. and Tadmor in the wilder 
ness, and all the cities of store, and 
cities for his chariots, and cities for his 
horsemen Solomon had forty thousand 
stalls of horses for his chariots, and 
twi Ivt ihiiiisand horsemen" (I Kings 
d 1") ]'i. f2(,. ,5 27 281 

.\ll the stables winch Solomon had 
( oiistiucted were not however, intend"d 
solely for his army s horses Soloiiion 
was in the literal sense of the woid a 
horse trader He was also a dealer in 
I harlots “.And .Solomon had horses 
brought out of Egypt, the king’s traders 
ri (eiving them at a price A chariot 
(ould he imported from Egypt for six 
hundred and fifty shekels of silver, and 
a hor.se fui a hundred and fifty Thus 
through their means trade was carried 
on with all of ihe kings of the Hittittes 
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and the kings of the Aramaeans.” (I 
Kings 10^8-29). 

It is understandable, then, m view of 
all of Solomon’s industrial and commer¬ 
cial activities, that there was a remark¬ 
able economic development in Israel 
during lus reign. He established him¬ 
self as the great middleman for the 
overland trade between Egypt and 
Arabia on the one hand, and the Hit- 
titte and Aramaean kingdoms to the 
north of his territory on the other. For 
much of his imports he must have paid 
with the copper extracted from his 
mmes in tlie Arabah and refined at 
Ezion-geber. There is indeed a basis in 
fact for the Biblical accounts about the 
fabulous wealth of Solomon “The 
weight of gold that came to Solomon in 
a single year was six hundred and sixty 
SIX talents of gold, liesides that which 
came from the traffic of the merchants 
and from all the kings of Arabia, and 
from the governois of the land 
The king made siKer in Jerusalem as 
common as .stone, and he made cedars as 
plentiful as the sycamore trees that are 
in the fool lulls (1 Kings 10 14 17 27 I 

• 

Though war /ids already limited 
the field excavations of the archeolo¬ 
gists—the "digs” as they call them 
among themselves—this magazine will 
endeavor to present articles about sig¬ 
nificant digs if the war leaves one man 
to dig and one man to read Fortunately . 
when uar cramps the archeologist's 
work he still can work up material he 
has dug up while the digging was good 
and stored away —The Editor 






The moniler Snow Cruieer wliirli will go lo the Soulli I’ole IneeU ehow Cruiser irossing a 13 fool rrp\a«se The front 
wheels are relrarled, the bod> slides across, then rear wheels are retracted iiiid front wheels lowered lo driving position 

The Snow Cruiser, A Mobile Base For Antarctica 

W HEN the government-sponsored hve-pusseiiger airplane Its cost will be by pumping in or releasing air as need 

South Pole Expedition tom $150,000, its weight TS.OOO pounds, and he The adjustable mounting of the 

manded bv Admiral Bvrd arrives its body will be completely arc welded wheels jiermits retraction of some 

in tlu Antarctic sometime this winter, it and so insulated that the < rew may keep wheels to allow the yehicle to slide oyer 

will haye a unique vehicle which will be waim when the temperature outside is obstacles Each wlieel will be inde 

U8<-d as a mobile base Designed by Dr 100 degrees below zero Inside will be pendentiv driven by a 75-horsepower 

Tliomas C Poulter, it looks like a cross a control looni, engine room, galley, li\- motor, all being powered by two gener 

between a huge bus and a military tank mg quarters for four men, a store room ators driven bv two 150 horsepower 

It is so constructed that It can negotiate and cargo spate The pneumatic tires Diesel engines 

rough ice fields, cross crevasses up lo 15 will eai h weigh close to 1500 pounds The expedition will confirm the claim 

feet wide, will make speeds up to 25 Hydraulic control of each axle iierniits of the United States to a strip of land 

miles an hour, and have a cruising range the Snow Cruiser lo “lift its own foot” so some 600 miles wide in the Antarctic 
of between 5000 and 6000 miles that a roof derrick may be used to and it is expected that the Snow Cruisei 

The craft will be 55 feet long and 15 change tires A sperial device in each will drive straight to the South Pole and 

feet wide, and will carry on its roof a wheel keeps the air pressure coii-.tant remain there for a number of months 



Illurtratloni osurtsty Th« Lincoln Electric Company 

Plan view of the unique vehicle which rolls or slides. Here are shown control cabin, chart room, bunks, galley, engines, 
store room. Note independent mounting of separately controlled wheels. Fuel tanks are along center line under floor 
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ihe puffing »ound from ihe smokeetack and 
approximating the cut-off accordingly, he 
geta instantly and continuously all the nec 
essary information from the instrument 
The denoe includes a recording instru¬ 
ment supplied with a roll of paper on which 
there is Parted a record of the speed and 
cut-off during the entire trip At the end of 
the run, the supervisor of operations has a 
written record showing how well the en¬ 
gineer handled his engine, so that economies 
in fuel and time may be e-alculated 

The motion of the locomotive is used as 
power for working the instrument The 
speedometer mechanism ronsisls of a speed 
umt drive fitted on the engine in frictional 
contact with the tread of a driver wheel 
From this point, a flexible chain shaft leads 
10 a centrifugal governor which actuates the 
apeed-indicating needle and recording pen¬ 
cil The power for moving the tape is taken 
also from the flexible chain drive 

The cul-off device is based on the prin¬ 
ciple of converting the motion of the r< verst 
shaft into cm off This is done by tonnecling 
the reverse shaft to a cam mechanism hs 
means of a cam operating rod This at lion 
IS ronvrricd into cut-off in a (am Iwx 
Finally, a cable running from the Pox iran« 
rails the font- to the cutoff hand and rt 
cording peiiiil in ihe cab 


Germicidau Energy 
Meter 

D EVEIOPMI NI of ail easv ami inex 
pensive way to measure the bacteria 
killing effectiveness of ultra violet from 



Light meter attachment makes pos¬ 
sible measnrement of nltra-violet 


germicidal lamps, has just been announceti 
by Lighting Research Laboratory of Gen 
eral Electric's lamp department 

Conceived by Matthew Luckiesh, world 
famous scientist and director of Lighting 
Research Laboratory and Conlributing Ld 
itor to Scientific American, the method of 
measuring the germicidal ultra-violet makes 
use of the familiar G-E light meter 

Over the sensitive cell of the familiar light 
meter there is placed a contrivance consist 
ing of an appropriate fluorescing material 
sandwiched between a plate of clear quart? 
and one of clear ordinary glass When the 
quartz side of the device is toward the source 
of germicidal energy, the fluorescence is ex 
cited bv both the germicidal energy and 
the energy of longer wavelengths Light 
emitted by the fluorescing material is meas 
ured by the light meter. When the glass side 
is toward the source, the short-wave germi¬ 
cidal energy is absorbed and, therefore, does 
not excite fluorescence. The energy of longer 



wavelengths does r xcitf fliioii-H, cmi Obvi 
oiisly, the differeme between the light meter 
readings serves as an acmraii inea-iire of 
the germicidal i iiergv 


Elastic “Glass” 

n H ihc appearance of glass, with 
(b xihiliiy and elasticity, with resis- 
laiin to walir, p<rspiralion, alcohol, and 
manv oils and solvents, a new material just 
announced mav find many u«i ^ in everyday 
life and in industry In its natural color il 
IS tlearlv transparent, but mav In made also 
in noli and sparkling tolors s(i, h a- garni I. 
sappbir*. emerald amber, a« well as blai k 
and white Wo far, no hint of llu ihiinical- 
comprising this inuliria) nor of llu prm i ss 
by wliirb it is made have bon r< l< asol foi 
pilblu alioii 

Al tin preseiil lime lliis dasii, "glass" is 
being used for iiiakitig garlers, bi Its, and 
braces but llu manufacturers elaim that it 
will soon go into llie mamifactiiri of lug¬ 
gage, handbags, womens bells, and main 
other similar items Since it is qiiilc lough, 
does not siiiff or crack, is odorless, tasteless, 
and non toxic, il probably will be adapted 
to the manufacture of many novelties, and 
one mav even expert to find it as a book 
binding, for il may be stamped in gold or in 
silver and will lake printing 



Portable Air 
Compressor 

C ontractors oflen need compressed 
air for small jobs of breaking concrete 
or rock drilling, even though their work is 
not generally of h type that would permit 
them to maintain large and expensive com 
presaors On jobs requiring but little air it 


some equipment to the site of the work The 
Sullivan Machuierv Company has, there 
fore, designed a portable compressor, called 
Zeph Air, which i- liglit iii weighi, unusiiallv 
compact, and may he towed behind anv 
passenger aiilomobilc or mounted on a lighi 
truck It IS rugged and powerful, and, ihi 
manufacturers claim, is more efficient in 
several respects than larger maehiiies of 
older types It is furnished in two models 
one of whi( h delivers air at the rate of 60 
cubic feel per minute, and the other at the 
rate of 85 

Lintless Surgical 
Sponge 

S urgeons find u necessary to use some 
son of spoiigi frequently during all 
kinds of operaiiois Si a sjMinges cannot he 
used because suriliriiig and boiling break' 
ihim apart Hemi, gauze pads and colloii 
pledgets are generally iisid Gauze and col 
Ion are easily slenli/ed but loose fibers from 
the cotton are a constant source of danger 
I int left in the wound may retard healing 
or serve as a plare for bacteria to lodge 
A new type of sponge, just annoiineed h\ 
diiPoiit, IS made from cotion fibers ooiiverled 
chemicallv into a regenerated form of cellii 
lose It will absorb 20 limes ils weight in 
water, is free of lint, and can be sterilized 
hv boiling or in an autoclave One set ha' 
been used, sterilized, and re-used, over 80 
limes They have been used for eye, tonsil, 
and mastoid surgery - all operations in 
which the use of ordinary eotton in anv 

Protecting Windows 
IN Bombing Raids 

S AFETY glass, such as is used in motor 
cars today, depends upon the adherence 
of the glass to the glass’s center layer of 
transparent plastic This same principle 
(with variauons) is being made use of, in 
European cities where bombing raids arc 
imminent, to prevent flying splinters of glas' 
when windows are broken by the concussion 
of exploding bombs 

Wire screen, cellulose sheets, and criss¬ 
cross gummed paper strips are being used 
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for this purpose. In addition, latex is either 
sprayed or painted on the glass According 
to India Rubber World, “single sprayed 
coals of latex averaging 0.004 to 0 005 of an 
inch in thickness on Vh inch glass windows 
were found to prevent splintering when a 
two pound spherical weight was dropped on 
the protected glass from a distance of six 
feel, whereas unprotected glass shattered 
in all directions under the same force ’’ 


Fighting Forest Fires 
BY Parachute 

T here were enough forest lires during 
the year 1958 to damage 33,815,000 acres 
(an area almost a» large as that of the slate 
of Arkansas) with damage estimated at 
about $37,000,000 Anything that can 
be done to reduce the number of forest 
fires or their effects is of national importance 
and the United States Fnre«l Servire is to 



be complimented on its vision in iililirjng 
the parachute as another protective method 
Experimental use of the parachute is being 
made in the Chelan National Forest and, 
while definite conclusions have not yet 
been drawn, the experiments are highly 
promising 

One wav of using the pardcliule consists 
of dropping fire-fighling tools, equipment 
and supplies needed by the fire fighter on 
the ground One carefully planned kit com 
prises shovel, axe, flashlight, water, 
rations, compass, map. first aid equipment, 
and perhaps a light radio set A simple 10 
bv 10 fool burlap ’chute is used 

Another method of mihririg the parachute 
Is to drop the fire fighters themselves, after 
the equipment kit has been released These 
men will be intensively trained and will be 
dropped on the "softest” spot as near the 
location of the fire as possible Upon land¬ 
ing, the man irawls out of his protective 
suit, frees himsi It of the parachute, retrieves 
his equipment pack, and strikes out for the 
nearby fire Two or three men mav be 
dropped on the same spot, but one good 
“smoke chaser” can do wonders The pro 
lective suit is shown in one of our illustra 
tions. It IS worn over the elolhing, is padded 
with sponge rubber, and has a head gear 
fitted with a steel face mask and neck pro¬ 
tector There are ankle supports, tough 
gloves, reinforcing slrans and other devices 



Fire-fighters’ sopplies ready to be 
dropped by parachute to ground 


to proiei'i vital spots of the body from in 
jury In a streamlined iHicket, a rope is 
provided for climbing or descending from a 

\nolhir Item of interest lies m the para 
(liiite Itself riu special 'chute meets 
'\rmv and Navv re(|uireinenls and descends 
at the n lativclv low rale of 11 feet a second 
The mw Ivpi of “lobe” 'chute is said to be 
s.ifer than ihe more conventional type be 
cause It Is built with an outside convex 
canopv resembling a collar 'round the rim, 
and IS piovicleil with flaps Bv pulling down 
the shroud lines on cither side and thus 
■ntiiating the Hap, the "chute pilot can do 
a great deal to guide himself Of course. 
It IS quite' possible to pull down on the 
sliioiid lines of the ordinaiv parachute not 
jirovided with flaps, hut experienced jump 
ers consider such jiraclice ha/ardoiis aa it 
inav cause collajvse of the entire supporting 
surface Another feature of the new dc-nign 
Is the reduction of swinging to and fro of 
the jumper which lessens the chance of in 
jury by sinking trees or rocks --,4 K 


Tethering the 
Airplane 

T he rapidlv increasing number of pri 
vale airplane's has resulted in a shortage 
of hangar spare, and airplanes left outdoors 
can suffer real damage in strong winter 
winds Waller C flaylon, writing in Avia¬ 
tion, points out a number of methods of 
“tethering down” the airplane, whereby 
possibilities of damage may be reduced The 


main principle is to reduce the lift of the 
wing. 

One plan is to tether the plane IB a sub¬ 
stantially honzontal position, with the tail a 
little higher than in normal flight, and to 
head the plane into the wind. Another pro¬ 
posal 18 to tether the airplane with the tail 
into the wind, so that the lift forces will ac¬ 
tually press the airplane onto the ground, A 
third method is that illustrated in the dia¬ 
gram Here spoiler boards are placed over 
the wing At the same time, the wheels 
should bo carefully blocked, and various 
parts of the airplane fastened by cables 
lo ground anchors —A K 


New Ideas for Aerial 
Warfare 

J f'ST as in every war, a Crop of new 
ideas have appeared lo improve the 
gentle arl of legalised murder Since mod 
ern wars are likely to be fought mainly in 
the air. inventors and engineers have turned 
their attention mainU to dc vices which are 
concerned with aerial warfare It is in 

U A ‘^anabria of the American Tele 
vision liisiiliile, has developed plans for a 
living Iciepedo often suggested yet never 
practnaily realized The torpedo is lo be 
a small, streamlined airplane c-onlrolleci bj 
a larger airjilane a hundred miles awav 
The torpedo plane is to carry a load of ex 
plosives which would explode on hilling 
the target In the nose of the lorpcdu plane 
IS a television ironsinilter which televises 
the scene in front of the loriicdo jdane to 
the distant control airplane The personnel 
of the control ship is then able lo steer the 
torpedo clirecllv onto the target bv radio 
control Instead of subjecting cosllv bomb 
ers and well-trained personnel to anti 
aircraft fire, enemy centers could be at 
lacked bv a cheap irafl, with no risk to 
personnel The question is ( an the mul 
tiphcity of complicated devices involved be 
made lo work under actual and practical, 
rather than laboratory, conditions 

On the other hand, the Sperry Gyroscope 
Company is reported lo be working on im 
provements lo the more convtntional bomb¬ 
ing methods In bombing operations today, 
the officer operating the bomb sight has lo 
inform the pilot how to change the course 
so as to give him the best shot at the target 
In a new electrical coordinating device, the 
bomber adjusts his sights, and an auto 
matic pilot does the rest 

Incidentally, the accuracy of our present 
bomb sights is the envy of all foreign na 
tions, and their construction is one of this 



How spoiler boards are placed lo hold a plane in a high wind 
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nation’s roost jealously guarded secrets. 
After practice bombings by the Air Corps, 
the Bights are always removed and placed 
in safe-deposit vaults During recent 
months, reports have been current of direct 
hits on targets made with almost perfect 
regularity from altitudes of 2.'>,000 feet - 
A K 

Photographic 
Method of 
Measuring Take-ofj 

I T IS most desirable to know how an air 
plane makes a take-off or comes in over 
an obstacle, particiilarlv when the wing 
loading IS high The old theodolite system 


of obtaining such information depends on 
the skill of the observer and leads to tedious 
calculations Photographic records with 
measurements made on films are more ac¬ 
curate, but cumbersome The Materiel Divi¬ 
sion of the Arinv Air Corps has iherefore 
developed a new method which is ac< urate 
yet remarkably simple 

The general scheme is illustrated in one 
of our diagrams The mam piece of equip¬ 
ment IS a “gun” camera, capable of taking 
three photographs per second, and provided 
with a built-m slop watch The only other 
equipment is an anemometer for measuring 
wind velocity, and large stand flags num¬ 
bered from one to thirty Reports arc made 
separately by the camera man, anemometer 
operator, course observer, and airplane pilot 
It takes about an hour to gel ready for the 
test As shown in the diagram, marker flags 
are placed at intervals of one-hundred feet 
on a 3000-foot course A portable camera 
shook is placed mid-way on the course but 
1500 feet away from it. At a signal from the 
camera man, the test starts Continuous 
shots are taken from a point ahead of actual 
take-off to the point where the airplane has 
reached an altitude of over 50 feet In land¬ 
ing!, the camera picks up the airplane at an 
altitude of nearly 65 feet end follows it until 
the wheelt stop rolling. From start to finish 
of each test the stop watch automatically 
makes a time-record on each exposure. 


After the sinp film has been developed, it 
18 wound on a spool and projected vertically 
on chan cards for this projection, the 3000 
fool course is reduced to a scale drawing 
The chart shows directly, without calcula 
lions, the actual horizontal and vertical po 
silion of the airplane at anv instant 
A great advantage of this simple method 
IS that the records can he studied at leisure 
by pilots and lechnirians, and ihc true 
ground performance of the airplane reallv 
evaluated Parlicularly when accepting ex 
pensive new airpl.mcs, the Materiel Divi 
Sion will hove a powerful weapon for check 
ing the predicted and contracted perform 
ance Of course, similar information is 
highly desirable also for private planes 
f.ertainly the buyer of a private airplane 
likes lo know how long a run is required to 
clear such an obstacle as a hangar or a 
clump of trees situated near a landing 
held -^A K 


Rotary Aircraft 
Notes 

SMALL hehcxipter, being built bv Dr 
De Bothezat, is to weigh something 
in the neighborhood of 600 pounds, with a 
90 horsepower atr-cooled engine. The air¬ 
craft IB to be provided with two lupenm- 
posed airscrews, each of the controllable 


pitch type The blades are lo be of duralii 
min, besides vertical ascent and descent, a 
high rale of forward speed is expected Tech 
meal details are scarce and forthcoming 
flights will he awaited with great interest 
An interesting thought from a correspon 
dent While experimentation in very ad¬ 
vanced 'giro and helicopter types is entirely 
in order, should not other manufacturers be 
sides the Kellctt Aulogiro Corporation give 
a little attention lo getting rotary aircraft 
into actual production, contenting them 
stives With evolittjonarv rather than revo 
lutionarv improveniem >- -A K 

Why the Curtiss 
Hawk is Beating 
THE Me.SSERSCHMIDT 

F COUR.SE we are all neutral, but how 
pleasant it is to hear that the Curtiss 
Hawks are out maneuvering and out-fighting 
the German Mcssersrhmidl pursuits on the 
Western Front ’ So many friends have asked 
us the reason that, after verification in well 
informed quarters, we can risk the follow 
ing Maneuverability is to some extent a 
question of wing loading When the wing 
loading IS loo heavy, the ship can no longer 
be rapidh inaiieiivt red, and in a sharp turn 
the plane iimv stall Ii. the Messersehmidt, 
in the frantic attempt lo sei ure high speed, 
the wings were given loo high a loading, 
(lipped loo short It IS of course, loo much 
lo hope that German designi rs will not profit 
by Ih. lesson' 4 K 


RAHIUM 

AVIATION IS creating an in- 
creased demand for radium 
salts for use on luminous instru¬ 
ment dials During the World War 
planes had a maximum of eight 
dials whereas today the average 
small plane has 12 to 15 luminous 
dials, and larger craft may have 60 
to 75 


Molded Non-Metallic 
Bearings 

T O make molded non-metallic bearings 
to meet various service requirements, 
more than 30 formulas have been developed 
by the Galke Corporation These bearings 
are now used in many industnes as they 
have enormous resistance to wear, a lower 















Astko.nomu'ai, Ligkt 
Finders* 


■fwilches TIk batkfi arr niinmifd -in that 
they mav bp sluck lo ccibngM or walU wherr 
lliev ma> abwirb itic moHl light for ailiva 
lion The manufacturer claiina that ihe\ 
glow for an hour after each activation 

Spot-Weeding the 
Retina 

E lectrical «potweidmg m the eye 

for restoring sight lo patients threat¬ 
ened with blindness due to a detached retina 
13 helping more than one out of three pa¬ 
tients, Or, Samuel J. Meyer, of Chicago, 
recently reported to the American College 
of Surgeons. 

The retina is the light-sensitive part of 
the eye which transmits images to the brain 
ihrough the optic nerve. It may be compared 


I lie degree of hardness developed are con 
irolled within exceedingly close limits, while 
liming of the operation is a mattpr of sec- 

In hardening inside diameters in which 
ihe treated area is of considerable length, 
such as engine cylinders, a retracting type 
head, which heats the material hy electrical 
induction, is used This is drawn evenly 
through the cylinder, followed by a water 
quench. 

It IB anticipated that the process will find 


Germany s Fat Gap 

O M <d iht mo-l roinpipiiouB deficienci 
HI ihp German pionomv when Hitl 
cairn into power wa« the mi railed “fat ga 
-the lark of siiflitient supplies of fats 
all kind- according lo Karl Brandi, d 
lingiiished (merman economist now on I 
vlalT of the Food Research InstlUile of Sts 
fold Fniversity To close this pap, the Gi 
mans expanded their dairv induslrv ai 
improved the viork and all eqiiipmcnl Pi 
diitlioii of oil seeds was subsidized, wh 
< oiisuiiiplion of margarine, made, from i 
polled vegetable and whale oils, was d 
couraged Between 1931 and 1936, a 
pereent increase in pork produrtion w 
arhuved b\ enroiiraging ibe Girman farrt 
to fatten his hogs 

In addition lo these steps, many sub> 
lutes for fate have been suggested 'sup 
jam, and marmalade have replaced lo soi 
extent butter and marparine Largely i 
ibis reason Ihe German orchard acrea 
doubled between 1931 and 19,36 Sugar I 
also been substilulcd for fats in bakii 
The soap mdustrv, which is the princij 
industrial consumer of fats, to a certain i 
tent now uses coal and lignite derivatii 
as siibslilutes for fat in soap manufactu 
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Fatless washing powders and synthetic 
cleansers are now commonplaces In paint 
manufacture, cellulose products now replace 
oils for some kinds of paint, and the use of 
stainless steel has been encouiaged to cut 
down paint consumption 

25-Million- 
Can DLEPo VVER 
Searchlight 

U SING three of the small capillary water 
cooled mercury lamps described in 
these pages some months ago instead of tht 
customary carbon arc, General Electric has 
developed a new 25 million candlepower 



The small object held in the hand 
is the complete light-source nnit of 
the 2S-million-candlepower search¬ 
light shown in the background 

searchlight As there are no carbons to be 
replaced or adjusted, the new searchlight 
will function automatically The three high 
pressure mercury lamps, each rated at 1000 
watts and no larger than a cigarette in sire, 
are mounted close together Despite thi 
enormous candlepower produced, little heat 
IS generated, and 70 percent of this is re 
moved by pumping 90 gallons of water an 
hour through the moling jackets of the 

Fire-Tren( h Digger 
Does Work of 
Many Mfn 

T he United Stales Forest Service has 
made important advances in scienlifii 
fire fighting this year They center mainlv 
about such modern devices as airplanes and 
high-powired chemicals But the average 
man on the fire line is likely to name as the 
most outstanding recent development a con 
trivance called, after its inventor, a Bosworih 
trencher 

In fighting forest fires the machine i« ii-id 
lo dig a flat trench or ditch in advance of a 
fire or to turn the flank of the flames This 

enough to remove all leaf mold or other in 
flammable material Along this line the 
fire fighters form to start a backfire or to 
put out small fires that mav jump the trench 
The new trencher, devised by Jim Bos 
worth, assistant supervisor on the Kaniksu 
National Forest in Idaho, and perfected 
after much experiment and suggestion, will 
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dig so or more feet of trench a minute, de 
pending upon the terrain and the strength 
and akill of the operators, and may do the 
work of as many as 300 men It has a wheel 
barrow type of frame with a heavy bicycle 
wheel to carry the load A small two-rvhn 
der engine with a power shaft reaching 
groundward is suspended between the 
handles and drives a senes of iron bars or 
‘'hammers" that swing from a central huh 
and throw the soil to one side 

The trencher weighs 96 pounds A har 
ness of weh straps tnaliles the man who 
jiiishes It lo carry part of the weight on hi- 
shoulders In favorable country one man 

I an push the trencher with good effect, hut 
a towing bracket is provided so that one or 
meire can aid by pulling where the terrain 
IS lough 

GeneralK one man goes ahead lo eleai 

II path, tossing aside fallen logs and loeise 
roe k anei other ene iiinhrane es The ina 
chine can be eli«asspnihlcel and carried in 
u pii'k up true k or on a man's back m emei 


Car Dumper Empties 
A Car A Minute 

A new car dumper recently built for 
the Pennsylvania Railroad by Heyl & 
Patterfion, Inc , is capable of emptying 60 
e ars an hour The dumjier is located at 
Sandusky, Ohm, where it is an example of 
the most modern melhoels of ceeal handling 
A lifl-and turn over type, the car dumper is 
huilt lo handle 120 Ion cars at a rale of 4-5 
per hour or 90 Ion oars at a rale of a car a 
minute The electrical equipment, supplied 
by the General Electric Company, is con 
servativelv designed lo handle the full ca 
pacity of the dumper on a continuous basis 
and IS so flexibly arranged that the dumper 
can still handle the maximum load even 
though a major piece of electrical equip 
ment should fail 


"Leaded’" Steel 

“TEADED' steel IS the newest trick of 
I i indusirv to increase the machinabil 
ily of Us product and thus bring lower pro 
diiction costs Bill not lo be overlooked in 
the gathering wartime tempo of the nation’s 
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industry is the thought that “leaded” steel 
can increase the production of machine ports 
that are used in a thousand ways in every¬ 
thing from automobiles and airplane* to 
Ianks and tractors Metallurgists F J. Rob 
bins and G R Caskey of Bliss and Laugh 
lin, Inc., reported these facts recently 
The addition of small amounts of the soft, 
malleable metal lo batches of steel makes 
'leaded” steel The result is a metal that 
I an be cut faster on the lathes, gearing, and 
rutting and milling machines of industry 
There is less wear in rutting tools and dies, 
faster production, and fewer breakdowns in 
streamlined mass production operations All 
these factors in peacetime mean lower costs 
that can be translated into a cheaper prod 
net, or into increased dividends as the manu¬ 
facturer choose* In war it means more 
machine parts for a war geared industry 
And metallurgists Robbins and Caskey 
showed that the strength remains unchanged 
while the machining properties are in 
< reased - Snenre S'prrirr 


SOV ID VNS 

'T’HE 1939 acreage planted to soy 
heuns totaled 8.119,000 a* com 
pared with the 1938 area of 6,058,000 
and the 1928-37 average of 44146,000. 
Illinois IS the lorgest soy-bean pro¬ 
ducing slate, with 2.452.000 acres 
under lullivalion 


Dam-Sealinc Clay 

I EAKS in ponds, dams, ditches, canals, 
J and tlie like, may be effectively stopped 
by the use of Akwaseal, a product of the 
W'yodak Chemiial Company This material 
IS claimed to in the highest type of col 
loidal clay known Wyoming Bentonite 
Mixed in varying proporiions with soil and 
packid around ihe point of leakage, it swells 
when wel so that it iloses the spares be¬ 
tween lilt panicles of soil 
At a fish hatrfierv m Marianna, Florida, 
Akwaseal was applied in the following man 
ncr The pond was drained, bottom disked, 
and Akwaseal applied lo the bottom and 
sides of the rearing pond in the ratio of 100 



Demonstrating the fire-trench digger described above 
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pounds to 500 square feet and worked into 
the top soil to a depth of 2Vli inches and 
then rolled with a heavy roller The soil 
formation consisted of sand and clay, the 
result was a reduction of better than 60 
percent of the former seepage. 

New Optical 
Pyhometer 

A n entirely new temperature measuring 
instrument—not a re-design of a pre¬ 
vious model—the Leeds & Northrop optical 
pyrometer is now a potentiometer Cali¬ 
brated, not in niilliamperei,, hut directly in 
temperature degrees, it measures tempera- 


. % 



Using the new optical pyrometer 

ture more conveniently, and with greater ac¬ 
curacy It IS the first indiislrial optical p\ 
rometer to use the potentiometer method 
Light in weight, easily and rapidly operated, 
rugged til iiinslrnction, it meets those re 
qiiiremenis important to an industrial py¬ 
rometer, and 18 also amply accurate for 
laboratory use This instrument is used m 
the priidiiction of metals, ceramus, glass, 
and the like, as well as in llie laboratory. 

Inexpensive Fihe- 
Detection System 

I NVALl'ABLE in the protection it affords 
both life and property, while simple 
and inexpensive, the Fyre-Scout fire detec¬ 
tion system will appeal to the average house¬ 
hold, shop, farm, or factory Manufactured 
by Technical Appliance Corp, it gives 
warning of a fire at its inception 
The heart of the system is the detector 
head or super-sensitive therinoslauc switch 
enclosed in a neat enameled housing, of 
compact dimensions This unit closes the 
circuit and keeps it closed when a dangerous 
temperature is reached in its vicinity All 
detector heads are wired in parallel and 
connected between a large fire gong and a 
power source— a aJx-volt dry battery or a 
bell-ringing transformer. The basic lot 
comprises gong, two detector heads, and 
75 feet of heavy-duty twisted-pair wire 
Additional heads are available separately, 
for as extensive a system as may be required 



Parts of a simple fire-deteetion 
iSystem that operates on six volts 


The installation is a« simpli b« wiring a 
door hell 

The detector heads are located high up 
on wall or eeiling of poKniial danger spots 
in home or other building, null as near 
ihe furnace, in the hasimenl, kiuhin, barn, 
attic, and so on The gong is plated where 
a will be hiurd best 


WOOD 

^HERE are at present well over 
45011 uses for forest prodnris 
such os fuel, shellcr, posts, imple¬ 
ment handles, and others wliiih. 
like ( ellophane and roMiii, bear no 
apparent trace of wood or forest 
origin These are discussed in a new 
hulletm published by the Forest 
Service, U. S. Department of Agn- 


Gkandma Was Right. 

AT That! 

G R\NDMA’S favorite loni* of sulfur and 
molasses turns „ul to have had more 
S( lenlific basis than she probably siispi cied 
Experimenis ju»l (oneludid al the Massa- 
rhusells Institute of Ttchnologv show that 
old-fashioned molasses is jost aiioul the 
best food known for treating niitrilional 
anemia, the kind of anemia dm to improptr 
diet 

•Spinach as a source of iron wa« thoroughly 
debunked by the researth conduct cd by Dr. 
Robert A Hams, Dr John W M Hunker, 
and L, Malcolm .Mosher Whtreas molasses 
has 6 1 parts of usable iron per 100,000 (larts 
by weight, spmaih has only 0 5 Beef liver 
has 56, oatmeal, 46, with apricots, eggs, 
and raisins following in that order The 
scientists computed usable iron, not total 
content, for only that iron whith the body 
can use to manufacture hemoglobin is vulu 
able 

The trio also reported that rcccnl medical 
studies indicate that nulriiional anemia is 
far more prevalent than had been siispet ted 
More than 40 percent of infants have it and 
the figure for adult women is as high as 70 
percent It is also fairly widespread among 
growing children .—Science Service. 


A Finer Porcelain 
Clay 

P orcelain cnamelers have depended 
largely on Valiendar Clay, which is a 
German product, because of the fineness of 
that material Recently, however, the Porce¬ 
lain Enamel & Manufacturing Company de¬ 


veloped a new clay for porcelain winch has 
been tested in plants throughout the country 
with highly satisfactory results Ordinarily, 
Valiendar Clay passes through a 250 mesh 
screen whereas the new “Pemto Micronized 
Clay” IS so fine that it could pass through 
a 2.S00.mesh screen 

Ibis new elav is mined in North America 
and then prepared by the Micronizcr pro¬ 
cess In this proei ss the unrefined clay en¬ 
ters a cylindrical chamber at a speed in 
cxriss of 700 miles per hour, causing the 
clay lo bombard itself This bombardment 
results in the rxpliiHiim of the clay particles 
and their rediiciion tu an average gram size 
of ihne mieroiis (Three inierons equals 
OOOtlllSlI of an mtli I The ti rrific speed of 
this proress causes the impurities -iron 
pvritis. wood, and the liki—to be thrown 
out so that the result is a perfectly pure clay 


Paint Combinations 

T he Glidden Company has taken ad 
vantage of tin (act that an animated 
salts displiiv will allrat t more allenlnni 
than otn llul is still, and in doing so havi 
ivolvtd a unitiue display for iheir paints 
More imporlanl, tin v have provided tin 
prospetine us< r of paints mill the best pos¬ 
sible manntr of finding proper eolor com 
binalitins for bulb inleriors and exteriors 
of homes 

This display eonsisls of a columnar col 
lection of allraelive, painli d miniature home 
models which rotates upon a stationary base 



Color schemes on display 


Venicallv the device is broken into a num¬ 
ber of sections, each of which is divided 
inlo small angular spares As these sections 
of the column revolve, the paint buyer will 
note a large number of color eombinalions 
presented in an attractive eilubil 


Protection With 
Charcoal 

C HARRING, probably the oldest method 
of preserving wood that is known lo 
man, led lo the development of a formula 
by Carbon Chemical Products, Inc, with 
which it is possible lo “ehar” almost any 
kind of material including metal, concrete. 
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intervalx, a completp loop is made of the 
tape »o that it automatically repeata itself. 
Besides advertiaing ropy, weather reports, 
correct time, air temperature, and news 
Items of CIVIC importance arc flashed on the 
signs While the ships are aloft thev arc in 
continuous two way radio communication 
with the airport. 


Double Felt Seal 
Bearings 

S EALED ball bearings along entirely new 
and simple pnmiples lime been devel¬ 
oped bv SKF Industries, Ini 1 hi seal used 
in these bearings is one thal ran be applied 
to bearings having a sMndard single row' 
•S A E dimciision of bore, inner and outer 



Two felt seals and full-sire balls 
feature this dirt-proof heariiig 


rare w idlh, wbn h up to thi iiri sent time has 
tint been possible exi i pi through tin iisi 
of small balls and, rorisiqucnlly, loss of 
bearing caiiai ily 

1 his di VI lopmcnt has In i n made possible 
by departing from the conventional Rliifhng 
box type of si al in favor of modern air 
cleaner printiplcs, sealing against dirt by 
the felt fiber lonlarl on the polished siir 
faces of the inner race, and b) the utiliia 
tion of the natural tendincv of deflected felt 
to resume its original flat shape 

Extensive tests have proved that the new 
seal rilains the bearing lubrnant and ex 
eludes any dust or dirt entry into the bear 
ing Itself, yet the sealing at turn is so bgbl 
thal the frielion drag has been greatlv re 
dueed The bearing is, therefore, suitable 
over a great range of speed 

Surgical Instrument 
Fishes Bullets 
From Abdomen 

A new life-savmg instrument that is 
attracting ailenlion among surgeons 
IS called a peritoneoscope, bttatise in cfferl 
u gives the surgeon an eye al the end of his 
knife It 18 a long, slender instrument, car¬ 
rying a telescope and tiny electric light at 
Us end and is equipped with a forceps for 
grasping a piece of Indict or clamping shut 
a bleeding artery The instrument can he 
passed through the bullet wound or a stab 
wound made by a knife, saving the need of 
cutting open the abdomen, an operation 
which might prove fatal to a despetalelv 
sick man Once the bleeding is stopped, the 
patient’s condition may improve so that he 
can withstand an operation if necessary 
If there is no bullet wound, a needle is 
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SriENTiFir American, 24 West 40th Street, New York 


used to make a hole through skin and 
muscles for the peritoneoscope to go 
through Air is first blown into the hole, to 
make a space between the ussues and in¬ 
ternal organs, so that the instrument will 
not pierce these when inserted 

In the war on cancer, the instrument does 
its part by enabling surgeons to remove a bit 
of tissue for diagnosis 'With a needle in¬ 
stead of a forceps at its end, it may be used 
to dram a liver abscess The hole made by 
the instrument in such cases is so small it 
usually does not need even a stitch to hold 
It together while healing For this and 
diagnostic purposes, the patient is not only 
spared shock of an abdominal operation but 
need be in the hospital only 24 hours — 
Science Service. 

Odd Optical Effect 
IN Motoring 

R ecently a physician asked The 
Journal of the American Medical 
Association the following question “If you 
park by the roadside and watch the auto¬ 
mobiles approach you on the opposite side 
of the road by means of a powerful field 
glass, you will find that any car approaching 
at 45 miles an hour appears, through the 
glasses, to be crawling along at about 10 
miles an hour There seems to be some 
relation between time and space and our 
perceptive sense, and I am unable to get 
to the bottom of it.” 

That magazine answered with mathe¬ 
matics, which we simplify as follows 
Assume that the observer is m car A 
in the accompanying diagram, which is 


Experimenters — Schools — Field Workers 

An Accurate Balance at a Price 
Within the Reach of All 

Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modem, durable construction 
Small convenient size 
Handsome streamline design 

Now penniuibfe for aunliary use in 
drug stores (N. Y. C. Serial BI7.) 

Never before a balance with all these exceptional fealuresl 



used through the coiirtesv of the above- 
mentioned Journal He views ihmiigh 8- 
power binoculars car B, which, as the ques¬ 
tioner said, is approaching at high speed 
Through the glasses the distance AB and, 
for that mailer, any intermediate increment 
of that distant, will appear just exactly ‘.Jith 
the actual distance Thus when the cur trav¬ 
els from B to C (or between any other two 
points) Its rale of travel will appear to be 
considerably slower than is actually the 
case, simply because, in the same length 
of time it travels over a rerlain distance, 
It appears to be covering only the 

actual distance Naturally, this explanation 
would apply only to cars coming head on. 

Electric Hand Chipper 
AND Filer 


BENNETT BALANCE—$8.00 plus 40c Postage 


Reciprocating electric band tool, 
and aomc of the anacfaneint* lor it 
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djffereiice that the movement of the tool is 
reciprocating instead of rotating The handle 
containing the motor fils the hand nicely 
Into the chuck may be inserted small chisels 
for chipping, small files, honing stones, and 
even small hack saws Two models are made 
one with a 7/]6-inch stroke, and the other 
with a 1/8-inch stroke The motor is 110 
volt, for use on alternating or direct current 

Neon Wateh Gage 
Illuminator 

A m, who have squinted up at water gages 
. on boilers will appreciate the neon 
illuminator for gage glasses being offered 
hy the Wright Austin (>onipanv 

This new neon illiiminalor is a surpris¬ 
ingly simple and efiicienl device, and con 
sists of a neon light lube and a magnifying 
lens placed behind the gage glass 

The liquid filled portion of the gage glass 
stands out as a broad, red neon band, and 
the empty space above fades into a hairline 



Neon tube illuminates the gage 

red stripe The water level can he read dis 
tintilv, day or night Neon rays penetrate 
not on!) darkness, hut hare, steam, dust 
and fog almost as readily 

The neon illuminator is furnished coin 
plete with a small transfonnor and an ex¬ 
tension cord ready to plug into 110 to 120 
volt, 60 cycle circuit It can also be supplied 
for a 25 cycle circuit, and also for 220 volts 
It 18 easily attached to almost any standard 
water gage by two U clamps, which grip 
around the top and bottom water gage fit 
tings, and can be attached in a few minutes 


Machine Wraps 
AND Seals 

D evelopment of a siretch-Wrap 

machine for packaging various articles 
of miscellaneous shapes in Pliofilm, is 
announced by The Goodyear Tire & Rub¬ 
ber Company. Known as the Pfeiffer Plio¬ 
film Stretch-Wrap machine, it takes ad¬ 
vantage of the following Pliofilm character- 
istloB' stretchability when heated, strength 
increase in all directions when so stretched; 
extreme resistance to puncture when 
stretched, making application to irregular 
shapes easy; self-sealing when heated Thus 
with the new machine any article can be 
wrapped and sealed in one operation 
The Stretch-Wrap machine should prove 
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and iii.u limes '1 akmg tin mod¬ 
ern \uw[)i)mt that siitnu. essen- 
tialK IS a method of soKmg 
proliltms—iiroblenib that in the 
mam (oiicern m.m and his wel¬ 
fare—the author evaluates sricn- 
tific progress m terms of human 
\alues By an.tKrmg the foncs 
which have produuil tlie world 
todav, he projeets upon a hroad 
canvas a fasrmating vision of 
the world ot tomorrow 70 
illustrations $J 75 
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advantageous to many industries now handi 
capped with a difhciilt or laborious wrap¬ 
ping or packaging operation Savings 
in material <onsiiniplion is another duidtd 
advantage of the wtretch VI rap method 
I'p to 300 perieiil savings in wrapping ma¬ 
terial I an be eflecled For soap wrapping for 
exaniide, a six bv six-incfi sheet of Pliofilm 
will wrap the same si/e cake of soap that 
now reipiiris a 13 bv 13 imh sheet with tin 
wet wrap hand milhod 

For many diverse small wrapping opera 
tions not siiffii n nth large in vidiime to 
afford an automatic machine operation, the 
Stretch Wrap machine should prove to be 
the ideal answer. 

VIBR4TION Dampener 
FOR Spectacles 

H 'W F, you ever considered the installa- ^ 
lion of a vibration dampener on your \ 
spectacles’ Probably not, but such a device 1 

might solve a problem for you, that is, if you f 

arc wearing rimless glasses and find that the 


"Dominoei are the maski for 
the hidden numbers, the col¬ 
lective numbers." 

BOOKLET - 25 cents 


THE MONOGRAPHIC PRESS 


FAIRHAVEN MASSACHUSETTS 




Three views of the vibration damp¬ 
ener that holds spectacle lenses 

lenses break frequently, a cushion mounting 
between thi straps and the lenses will aid in 
reducing breakage 

In one design of this type a pad of neo¬ 
prene eompletely surrounds the lenses, hold 
ing them m a firm yet flexible grip and pro¬ 
tecting them from shock and strain The 
elimination of shoek and strain also elimi¬ 
nates breakage caused by these conditions 
At the top of our illustration is a side view 
of the strap and lens showing how the neo¬ 
prene pad fits against the side of the lens 
In the center is shown the way the neoprene 
18 carried over between the hole in the lens 
and the screw that presses the straps to- 


SLIDE RELE 
MAGNIFIER 




An actual photograph of 
Slip-Lens. Movably held by 
suction in any position on 
any glass sluie. Double Mag¬ 
nification—No distortion. 


SLIP-LENS CO. 
P.O.Box328 White PUlna.N.Y. 
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CARD and PHOTO 
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The only scientific single picture 
stereoscofie nn tlie market 

PRICES $2.25 and $3 50 

Now >ou can have a miniature 
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Send jor leaflet 
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gelher The bottom drawing illiiBtratea the 
way the neoprene ruAhion mniintingh are ar¬ 
ranged so that no metal will touch ihe lens 
The advantages of this design arc readily 
apparent and include the possibilii> of using 
Btronger, mure rigid Btraps around ihe lenses 
Neoprene is used for the pads In cause it 
provides a long lived mounting that will n- 
sisl the efierls of body iitids and clianing 
BolijtioiiB Rill iiB aliilitv lo resist deitriora 
lion IB not the only reason for its use 

For (XBinple, if llie strap i oiitai Is any ma 
terial containing sulfif, ilu sulfur will cause 
disroloralion of llit gold siirfaei s aiiil this 
(lisdiloralioii might cn ati tin idi a in tin 
miiid of ihi iisi r lliat the straps win cor 
rodid Or, to dean up ihe discoloraliou. llo 
user might i iiijiloy a s„lv<nl whoh aetiidlly 
would < ause corrosion No jt is imprai Ural lo 
use any «ueh mail rials for the mounting pad 
lorlunalelv, sulfur i an be ilimmalid from 
the neopreni lompoiind willioul adversily 
alleiting ihi propirtiis of ihi i ompoumi 
'siuh a tompoiind will not discolor ihi straps, 
so ihe maniifai liirer is abb lo sKure an 
eftieitnl i iisliion inounliug which will last 
for many years wilhoiit indanginiig thi life 
of till Btraps 


Greasy Thumhs Have 
No Effect 

T o an\ marhinisi who has had to thumb 
his way through a greaBy data hook 
looking for lapifB or thread Beltings, the 
DalaTiili, a handv litih ms| pocket alum 
inum-cased hie of information on things a 



mechanic needs to know will be ju«t what 
he needs A twist of the fingers brings a 
wraith of data and information into vow 
Lard oil and grruse have no cITerl on the 
legibility of the cm loscd tables 

A produrl of The DataTiile Companv, 
this two-ounce device can hr readily filltd 
with any one of several printed stripe of 
data It can also be threaded with a strip on 
which special data have been typed 


Permanent Traffic 
Lane Markers 

R eporting m The American City. 

C ^ Paige, City Engineer of Alham 
bra, California, describes the construction 
of a double while centerline marker. The 
marker is of reinforced concrete placed lo 
exact grade before the fine grading is done 
on the street This “curb” is 16 inches wide 
at the base, sloping uniformly to 12 inches 
at the surface, which is 10 inches above the 
base The top two inches of the marker is 
constructed with white cement. A two-inch 
deep groove is left in the center of this top 
section, three inches wide at the bottom and 
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four inches at the top. When the asphaltic 
surfacing is placed on the street, this groove 
18 filled with the asphaltic material, leaving 
a smooth surface which is marked with a 
double centerline. 

In Public Softly, Lieut R 0 Bennett, of 
the Lincoln Police Department, describes a 
method being used to install permanent lane 
markings in asphaltic streets already placed 
First, the pavement is softened with a 
burner, the width of the desired stripe. 
After this heating, a templet is placed on 
the surface and a coal of asphaltic emulsion 
16 applied To this is added a half inch layer 
of white “Joplin Uhal',"- flint-like stones 
The templet is then removed and a hand 
roller which develops over 300 pounds per 
square inch pressure is used to forre the 
stone into the pavement 

Lieiilenanl Benntll reports that these 
lines, some of which are more than five years 
old, seem to have gotten whiter with ag. 
He also stales that it is better than a painted 
line at night or when the streets are wet 


Refrigerator Carton 

A new type of refrigerator carton to 
facilitate safe as well as speedy hand 
ling of serums, vaccin.s, and other perish 
able biiilugiral products lias b.tn dtveloji.d 
by Coiituincr Corporation of Amen, a 
The new carton, which allows the prodiiit 
to be packed with dry ice, was dev< loped to 
meet the needs of Pitman Moore Company 
of Indianapolis and alrtady has been placed 
lit use in the shipping of animal vaccinis 
In this carton, builogieals cun be shipped 
by express to any part of the Uiiiled .'yialcs 
at a constant temperature of from 33 to 42 
degrees, Fahrenheit It carries a maximum 
of three pounds of dry ice, sufficient to main- 
tajn low temperature to destinations several 
thousand miles away 
The dry ice is first wrapped in heavy 
Kraft paper and then placed in a bunker at 
the top of the carton shown in our illustra¬ 
tion The product itself is carried in an 



Refrigerator carton: A, atorage. B, 
air ipaee. C, dry ice bnnkar. D, padi 
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allow circulation of the fumea from the dry 
ice. The inner carton 19 suspended by pads 
at the top, bottom, and corners 

Wall-Mounted Dental 
X-RAY Machine 

I NDUSTRY’S lightest structural metal 
finds a unique use in a nen viall 
mounted, shock proof dental X-ray machine 
Weight has been reduced from imt third 
to one half througli the use of Dow metal 


According to TI G Fischer & Company, 
one of ihe world’s oldest anil largisi manu- 
faelnrers of ,\ rui eqinpmi nl, unpri ti dent¬ 
ed standards in light weight and (ompail 
iKss (haracliri/e this m w msirimiinl The 

are designed to givt exieptional lompiicl 
ness against the wall at th> same limi 
assuring full extension and llexiliihl^ for 
ea9> manipulation while ihi patient remain* 
sealed in the denial chair with unusual 
freedom from tnbehead vibration 

Document Protection 

A SPECIAL light filtering vet Iran. 

parent glass that retards aging of valu¬ 
able documents and other articles proleeted 
by It, known as Hi-Test laimiiialed Doi 11 
ment Class, has been developed h\ the 
Pittsburgh Plate Class Companv Thi. spe 
< lul glass essentially is a “double deck” 
sandwich in whuh three pieces of glass, 
each Vi of an inch thick, form tin “toast” 
and two thin sheets of vinyl plastic the 

The two outer layers of glass are of 
clear plate glass, while the inner “toast” of 
the sandwich is a high lead-content plate 
glass that filters out the harmful rays The 
three pieces are held together with the vinyl 
plastic “meat” which makes them resistant 
to blows 

Sandbags to Destroy 
Dunes 

S andbags are being used, says the 
Uiuted States Soil Conservation Ser¬ 
vice, to do a strange job. Laid across the 
cieaU of Mnd dunes, they are causing the 
dunes to disperse. 

As long as a samd dune has a sharp upper 
crest, a prevaibng wind will continue to 
build it up. Break that upper crest into a 
sawtooth form and the wind begins to tear 
it down. Some farmers in the west cut the 
crest lines of dunes by means of a disking 
machine or by pulling a pole drag along the 
oreat. This process has to be repeated as the 
dune gets lower and gradually cuts a new, 
clean, crest line. Sandbaga, however, follow 
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The Problem of 
THE Square 

C O^TINUI^^C, our senes of malhemati- 
<al amuseiiii-uts, this month we have 
something a little- cliffere-nt If you have 
found some of the pre-< eding prohle-ms a bit 
too diRuiilt heeause ealeuliis was rcijiiired 
for their solutions, perhaps this will he more- 


three corners at distantes of 1, 2, and 2lj 
Indus fiom a point within the square Also, 
conipiilt lilt l< iigth of a sidt of the sgiiart 
As usual, this prolde-m tomes from 1 icii 
tenant ( oninidniler lionartl Kaplan All 
t tirri'spontlent t romerning it should he ad- 
driss,,1 ui him in tare of Seieutifit Anv ri- 
(Iin, 21 West 10 Sir. el, N. w York, N Y 
forwaril all lelltra iinoi>ened 

Solution to Our 
Problem of the 
Dog in the River 

I ^ our Dei ember number was proposed a 
problem loneerning a man and his dog 
And lure is the solution whith was prom 
isi d lor this nionlh It was reipiired, if ton 
don’t remember or if this is >our hrst sight 
of the problem, to find out how long it takes 
the dog to swim the- river whith aeparates 
him from Ins master The dog swims at a 
rale of two miles per hour, alwavs headed 
toward the man, and starts from a spot 0 11 
miles below a point directly opposite its 
master '1 he river is 0-18 miles wide and 
flows at one mile per hour 
The following symbols are used in our 
solution and sketch 


y, velocity ot tne uog, iz m p n i 
t;, vdocity of nyer, 11 in p. h ). 

/, time after starling, hours 
R, distance in miles between mi 
and dog at anv lime, t. 

A The angle made by R with a lit 
normal to the hank of the rive 
Ai and R,, values of A and R wlu 


Now, resolving the veliuilus T and c i 
R and at right angles lo R, we have 


and sulisiiliite in it tlit values obti 
above for 

1 ' sin A - }' 


Integrating, 

(i- - I’l / = iKsin A + I R 
Selling l ju 0 and solung for llu 
0 i R, sill f. f I /f, -f I 


Siibstiliilioii III this iqu.ilioii of the vi 
given III till prohli m, 11 -= 1, 1 - 2, Ri ■ 
sin di ^ 0 11 0 e, -- 7 2i) gives the lini 
quired to truss the river That is, \ 
R -0, 


111 ihod IS being used where Ian 
iiideil of sod and where dust stori 
neruiis m recent years 


lenls ore railed kcloiu- hoiliis 
ketosis implies the abnormal aici 
1 of the ketone bodies in the blood 
excessive excretion in the urine 
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1 rso More '‘Burned 

I OU r" Cows? '' ”1 name fiii 

I mIiicIi wuk ffirmrrly referr 

farmer said that hib cow wi 

plague the Ameriean farmer Chem- _ 

i“ls have found that a diet of corn sugar ' 

or molasses prevents ketosis, a disease which OVE,R-InFLATION IN 

lilts milk production and inflicts economic Tunc i.- Tidc-o 
I loss, it was aiitioiinti-d recently by C F 1 IRES 

j Huffman and C W Duncan of the Michigan TOURING the past severa 

I Agni ultiiral Experinii nl Slat uin JJ been a gradual swing 

j Ketosis, it was explained, is charactcruid sure triiik tires to halUoi 
hv the inability of animals to burn fat com- owners, however, are not rec 

J I pletely "The incompletely burned fatty fit from ilicir balloon eun 


been a gradual swing fi 
sure trill k tires to halUoiis 
owners, however, are not recei 
fit from their balloon oumo 
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they are continuing to use air pressures 
more m keeping with high-pressure inflation 
recommendations and not the pressures rec¬ 
ommended for balloon tires 

Over-inflation reduces deflection and con¬ 
tact area, causing the tire to ride on the 
crown This results in the following (1) 
tread wear more rapid than normal, (2) 
increased tendency toward bruise or crown 
breaks; (3) excessive strain on beads and 
rim, (4) abnormal growth and possible 
tread cracking, (S) more cuts and snags 
than would be experienced with proper in¬ 
flation, (6) abnormal stresses and strains 
in the tread area which increase the ten¬ 
dency toward tread separation, (7) harder 
riding and increased up keep on equipment, 


one Joseph Hall who in 1748 was employed 
to repair and otherwise ‘‘heautifv’ iht 
statuary The Oxfordian lolor sditme is 
also found in practually evrrv one of the 
ancient paiiitings of Shakespeare that show 
him dressed as a nobleman 

Exigeruies of sp.ict prevent reproduction 
at this time of anvthing approaching a 
complete layout of tin pit tonal evidence 
gathered during our investigation of the 
three portraits The triple set of infra red 
and X ray studies alone total more than 
20 plates I shall, howcvir, try to give n 
general idea of n suits achievi d by outlining 
briefly our dissutive siudv of thi “Ash 
bourne” painting (page 4) 

First brought to public atlintion in 1847 
by the Rev (dement U Kingston, one of 
the masters of (Juten Eliz,ibeth's Free 
Grammar School at Ashbourne, Derby¬ 
shire, this impressive work of art had long 
been in possession of om of the old British 
county families who Ireasiirtd it as a 
genuine and contemporary portrait of 
Shakespeare Mr Kingston knew there 
could b< no question of the pii tore’s an 
liquity, for the lanvus was in rags and had 
to be immediately re ba< ked to preserve 
the painted image Abraham Wivell, a 
jKirlrait painter of talent and one of the 
few recognized authorities on Shake 
spearean art, vouched for the “Ashbourne” 
as a composition of the late Renaissance 
and for its technical relationship to other 
ancient representations of the Bard Wivell’s 
findings were eorrohciraltd by Samuel Tim 
mins of the British Society of Antiquarians 
and also by M H Spielmann, Shake¬ 
spearean art authority of the “Encyclopaedia 
Brittanica ” About 11 years ago the por¬ 
trait was brought to this country bv the 
late Eustace Conway, who finally sold it 
to the Folger Shakespeare Library It is 
generally considered the most beautiful, as 
well as the largest, of all the many famous 
old portraits of the poet now owned by this 
$22,000,000 foundation It is life-size, three- 
quarter length, covering a canvas 47Mi 
inches long by 3714 inches wide 

Facing three quarters to the observer’s 
right, precisely as Lord Oxford does in both 
his Portland and St Albans pictures 
(Figures 1 and 2), Shakespeare appears as 
a courtly gentleman of middle life, dressed 
in a black doublet and black bombasted 
trunk-hose with inserts of gray satin in the 
puffed pleats. 

His waist is encircled by a rapier belt of 


(8) reduced non-skid qualities by reason 
of smaller area of road contact. 

Among the recommendations for proper 
inflation are inflate to proper pressure 
when tires are cool, if tires are continually 
under-loaded, use air pressure to correspond 
with actual load carried (refer to a load 
and inflation table) , if both load and speed 
are factors, either load or speed must be 
reduced to obtain normal service, never 
“bleed” tires to relieve “build up” of pres¬ 
sure raiised by heat The ratio of Kmpera 
tore to pressure “build up” in service is ap 
pro*lmatrlv tt'i degrees of temiieratiire for 
every pound of “build up”--//idm Rubber 
World, from Bulb tin No 13, Rubber .Manu¬ 
facturer’s Association, Inc 


French design, consisting of black leather 
and gold filigree work, while about his nei k 
is a flimsy and skimpy ruff—cntiri Iv out of 
key with the rest of the attire 

He stands by a square i dged table, cov¬ 
ered with a wine red cloth On tin table, 
just beneath his right arm, appears a 
human skull or memento mon, the same 
emblem of mortality that Falstaff mentions 
in “1 Henry IV ” It is interesting to note 
that the top of the wall memorial to ''liake- 
speare in the Stratford Clinnh is irowiud 
iiv an identical example (page 4) of the 
“Ashbourne” skull-both being minus the 

In his right hand Shakespeare hobb a 
small, ilegantly bound volume, tooled in 
gold and displaying opin In strings of sheer 
crimson silk Kiistace (.onway and other 
students of the portrait have opinid that 
this IS the poet s private (opv of his 
“.Sonnets ” A masque of tragedy and 
rrosstd spears appears in the xiilir <d 
the cover They are raised above the sur 
rounding surfact and painted in a tom of 
orange gold quite different from the bmori 
gold of the rapier belt This indicates that 
the masque and spears, like the skimpy 
neck ruff, are later additions to the original 
composition 

The inscription, AETATIS SVAE 47 A« 
1611, in the upper corner of the canvas, to 
the observers left, torresponds with the 
chronology of the Stratford man’s life, but 
has been painted in the same lone as the 
ruff and the masque and spears, obviously 
at the same lime M H Spielmann gave it 
as his opinion 38 years ago that all these 
additions arc of ancient application We 
shall learn more ahout them in a moment 
or two, when we come to examine the dis 
sective photographs 

\ gauntlet of the type that Elizabethan 
courtiers wore on dress occasions dangles 
from Shakespeare’s left hand It is of rich 
maroon matenal, tasselled, and appbqued 
with clolh-of gold tape A somewhat similar 
gauntlet will be observed on Ijird Oxford’s 
right hand in his portrait which bears the 
date 1575 

Many have remarked on the length of 
Shakespeare’s fingers, especially the left 
thumb, which bears a signet ring of the 
swivel pattern, the unmistakable mark of 
a dignitary Turning to the St Albans 
portrait of Ixird Oxford (Figure 2), which 
was evidently painted by Marcus Gheeraedts 
the Younger when the Earl was about 36 
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years old, we find the same unusually lung 
fingers and thumb Here they draw at¬ 
tention to the device of the wild boar, 
hanging around the nobleman’s neck 
(Sec Figure 6) This boar served as the 
crest of the famous Vere family to which 
Oxford belonged It is one of the best- 
known devices in British armory 

The matrix of the thumb seal that 
Shakespeare wears in his “Ashbourne" por- 
irail (page 4 and Figure 7) is about the 
M7( of a present-day sixpince The original 
design IS not apparent to the naked <>e 
because the matrix has been treated to a 
daubing of tin ihitk orangt gold already 

\4'hen we examine our semi microscopic 
close up of the seal, however. Us hidden de 
sign takes form (Figure 11) Underlying 
shadows, plus broken surface brush strokes, 
give us the eye, the ears, the long snout, 
jaws, lolling tongue, and tusk socket of a 
wild boar- the same armorial device that 
Ixird Oxford wears in his'st Albans portrait' 
We know quite definilelv that Willm 
'shaksperi did not have a signet of any 
pattern lor at the rondusion of his will, 
whiih was signed at Stratford in February, 
1616, when we come to the paragraph read¬ 
ing “whereof 1 have hereunto pul mv scale ’ 
till word “scale'' has hi en struck out and 
iIk word “hand” (meaning handwritli n 
name) snhsliliiled 

In orilir to find out whether Ixvrd Ox¬ 
ford might have possessed a signet ring, I 
wrote to the I ihranan of Hatfield House 
in llertfordshiTi. the ancient scat of the 
f eeil family with whiih Oxford was allied 
through his first marriage Two do^en or 
more personal letters from tlu Farl are 
still pr.sirved hire In dm course, 1 re 
leived till fidlowing replv, dated Fehriiarv 
17. 16W 

I have fxamined the correspondence of 
Edwi d. \ir., 17th Lari of Oxford, in 
our (olleilion, and find lhat with one 
exciplion all the seals extant are wafer 
M als of the de Veie arms and show no 
distingiiishuhle detail The remaining < x- 
amplt - a small signet seal, the size of a 
stxpenii--appears to tepnscnl the de 
Vere crest of a Wild Boar on a coronet, 
shown in its entirety This seal is a very 
poor specimen and not worth photograph¬ 
ing . . I enclose a rubbing 

Yours faithfully, 

J. V Lyle. 

From thi nibbing of the wax impression 
which Mr Lvle was kind enough to enclose. 
It IS immediately .ipparent that we have an 
example of the same swivel type of thumb 
signet that Shakespeare wears in the “Ash¬ 
bourne” painting The artist merely con¬ 
fined his design of the matrix to the wild 
Isiar’s head instead of meticulously repro¬ 
ducing the whole Ycre crest 

Our pholographii disseitions (Figures 4 
and *)) of the “Ashbourne” head not only 
bring It into unquestionable conformity 
with the two inscribed Oxford portraits 
but show' how this literarv nobleman was 
long ago converted into a bald-headed 
counterpart of the synthetic commoner who 
appears in the stone memorial effigy at 
Stratford and in Martin Droeshout's clumsy 
engraving on the title-page of Shakespeare’s 
First Folio 

Reference to our infra-red plate (Figure 
9) discloses lhat the original forehead has 
hern raised an inch or more The crude 
strokes of the renovator’s brush show the 
same slap-dash haste and the same technical 


deficiencies that are apparent in timilar 
operations on the other two Shakespearean 
portraits that we have found to be dis¬ 
guised likenesses of the poet Earl 

The hair in the “Ashbourne” has been 
re-done to match the synthetic forehead. 
That the head was originally lopped by a 
normal growth seems evident. Oxford has 
a good red brown thatch in both the Port¬ 
land and St Albans paintings. 

The infra-red dissection of the neck-rufi 
IS also revealing Undersurface outlines 
make 11 plain that this was once a huge 
circular affair, covering almost twice the 
area of the flimsy thing now on view, and 
that It was of the fluted pattern affected by 
many of the elder Elizabethan statesmen 
Of course a neck piece of this aristocratic 
design would be so strikingly inconsistent 
with Willm hhakspere's known position in 
life that It would be one of the first articles 
of personal adornment to be sacrificed by 
any one interested in converting a portrait 
of Lord Oxford into an alleged representa¬ 
tion of the Stratford native 

The present surface inscription on the 
“Ashtiourne” canvas (pagi 4), although 
conforming to Shak-pi n's personal chro¬ 
nology. struck ^ptelniann as questionable 
when he first examined the portrait, which 
he desenbes as lhat of “a gentleman, per¬ 
haps a noble, iMirn and bred " The Shake 
epearean art authority of the "Encyclopaedia 
Brillanica'' made much of the hurried crude¬ 
ness of ihe lelleriiig, with cross-bars missing 
from the A's and E\, the jMmr sparing and 
lack of aiinement It is also worth reiter¬ 
ating lhat the gold paint used for this let 
tering is of the same orange tone that ap¬ 
pears in the raised daubs on the book cover 
and the dingiiisid thumb ring 

Our X ray photographs of the inscription 
area (Figure H) rivial a whole senes of 
clues which, taken together, seem to leave 
no loop hole for doubt regarding the true 
identity of the man in the painting 

The first of these exposure*—the upper 
half of the figure—makes it plain lhat the 
original inscription was something far dif¬ 
ferent from the one which appears on the 
surface today And although this pnatine 
lettering was long ago scraped out—so vig¬ 
orously that perforations were made in the 
canvas -it la still possible to distinguish the 
ghostly remnants of both alphabetic char¬ 
acters and numerals 

More exciting still, a phantom crest ap¬ 
pears just below the inscription And be¬ 
neath the crest, our second X-ray exposure 
has brought to light a full shield of arms, 
surrounded by decorative mantling and a 
scroll lhat evidently once bore a family motto. 
As a sort of appendage to the whole layout, 
the artist has added his monogram, idenli- 
fiahle as a conventionalized C K The entire 
section, containing this fea.st of evidence 
for scholars, genealogists, and art historisns 
alike, was painted from view at some remote 
period, undoubtedly at the time the original 
inscnplion was destroyed It is even pos¬ 
sible that these changes were made in the 
painting early in the 17th Century so that 
Lord Oxford in Shakespearean disguise 
could be used as “copy” by Garret Johnson, 
the London sculptor who made the memorial 
effigy of the Bard that was set up in the 
Church at Stratford 

Let us see, meanwhile, what this evidence 
of the hidden arms and the artist's mono¬ 
gram has to tell us in summing up the eoae. 

The recovered device on the upper part 

of FimfM lit t. 
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left, the faint black pencibng of a leopard 
or lion appeara, while to the right it the 
■white outline of a gnffin. 

Montha of retearch have proved that two 
Ehzabethan famihea of Staffordahire had 
cretls that corrcHponded to the above cotn- 
binatiou They were the Sneyds of Keel 
Hall and the Trenihame of Rocester Abbey. 
About 1592, Edward de \’ere Earl of Ox¬ 
ford, then known as the most gifted poet 
and brilliant writer of unpublished comedy 
at Eliiabcth’a Court, married Elizabeth 
Trentham, one of the Queen’s Maids of 
Honor, for his second wife. Elizabeth Trent- 
ham's father was Thomas Trentham, of 
Rocester Abbey, High SherilT of Stafford¬ 
shire Her mother was Joan Sneyd Treni- 
liam, daughter of Sir William Sneyd of 
Keel Hall So the combination crest could 
designate the Countess of Oxford 

The shield of arms, shown in the lower 
part of Figure 13, would seem to make this 
armorial identification positive, for the 
Trentham arms are described in contein 
porary records as Three griffins’ heads, 
erased, sable, beaked, gules And the pho¬ 
tographic reproduction (Figure 15) of the 
Trentham shield in stone, which was plated 
in St Peter's Churth, Wolverhampton, some 
tune during the ISSO’s, corresponds so 
closely to the phantom shield in our X ray 
picture that there seems no room for argu¬ 
ment The dispositions of the three htads 
on both shields are identical, the only dif¬ 
ferences in detail being suth as would be 
inevitable in comparing a hiiished work in 
atone with the shadow of a design in paint 
that has been long subjected to chemical 
amalgamation with concealing coats 

But— It may be asked—how comes it that 
the lilernrv Farl of Oxford would have his 
wife’s arms, instead of his own, emblazoned 
on hia portrait’ 

Genealogists tell us that it was a common 
custom in medieval days for knights to honor 
their ladies in this manner Rithard Neville 
Earl of Warwick—the famous “Kingmaker” 
— 18 an outstanding example His great seal 
bears the crest of his wife, Anne Beauchamp, 
and his mother, Alice Montague, with no 
sign whatever of the Neville family arms. 

Moreover, we find this statement in 
Franklin’s "The Bearing of Coat Armour By 
Ladies” “When armoury was in the making, 
no arrangements were made for women to 
bear arms If the lady were an heiress, or 
owned lands, her husband bore her arms for 
her ” 

Upon her father’s death in 1587, Elizabeth 
Trentham had inherited considerable prop 
erly under the terms of his will 

So It appears that, in having the double 
crest and shield of his heiress wife painted 
on his own portrait. Lord Oxford was merely 
following approved etiquette It is also 
probable that the painting was originally 
designed as a persona] gift to the wife who 
brought the harassed nobleman respite from 
known financial straits, aa well as a son and 
heir In this connection, it is significant that 
the painting takes its name from Ashbourne, 
Derbyshire, where Mr. Kingston first drew 
it to public attention early in the last cen¬ 
tury. The "Ashbourne Addition” in this 
same locality was one of the properties 
owned by Elizabeth Trentham Cockayne, 
great-grand-niece of the Countess of Oxford, 
who became sole heiress of both the Vere 
and Trentham estates about the middle of 
the 17th Century. 

Our final piece of corroborative evidence 
in this classic example of mistaken identity 


is the artist’s monogram distinguishable in 
our X-ray picture (Figure 13) The con¬ 
ventionalized initials, CK, when studied in 
close-up comparison (Figure 14, at left) 
with other authenticated monograms (same 
figure) of Cornelius Ketel, the great Dutch 
portrait painter who was horn in 1548 and 
died in 1616, show conclusivclv that Ketel 
must have been the orlist who signed the 
“Ashbourne” canvas in ils original, undis¬ 
guised state All other considerations aside, 
ihe discovery of Kelel as the creator of this 
portrait should enhance its valui far beyond 
the aiim wliidi the Folger Shakespeare paid 
for It For the Diileh master is now reeog 
iiized as one of ilic really great porirail 
painters of the late Ri naissuni e, perhaps the 
most giflid foririinmr of Rembrandt Hr 
made Ins home in England from 1573 to 
1581, and during this pi nod and later is 
known to have done the likenesses of manv 
of the most distinguished mtmbers of the 
English and Scottish aristotraey, including 
(^>ueen Elizabeth and King James 

Moreover, wlifii we turn to the conlempo 
rarv aernunt of Kcli I's career, piililished in 
1604 hv Ins friiiuJ and fellow artist, Karel 
\ an Manlier, wi find the followiing signifi¬ 
cant slatenienl “Ketel also made a jiortrail 
oj the Puke of Oxford (Edward de ( ere), 
the High (.hanctilor (Sir f lirislopher Hat 
ton), ami of many other important members 
of nohilitv, with their wives and children 
Some of these portraits were life size and 
full if ngih ” 

(.eorgi \erlue. the English art comment¬ 
ator of the 18lh Ccniurv, also speaks of a 
large portrait of the ITlIi Earl of Oxford 
that had bein paintc-d by Cornelius Ketel 
\ertue was not able to Iraie tin work at 
first hand, ns it had quite mdiiitlv become 
fompletely lOiifused with the Shakespearean 
arcana b\ the liiiii be wrolt But lie remarks 
that it was once in possession of a Countess 
of Strafford 

Henrietta Maria Stanlfv. great-grand 
daughter of Edward de \ ere Earl of Oxford, 
mamid William Weniworlli Fail of .Straf¬ 
ford in 1655 She may have bei n the Count¬ 
ess of Strafford that Verlue mentions 

In any event, we are able clearly to Con¬ 
ner! lilts r< markable “portrait of William 
Shakespeare” with the poetiial Earl of Ox¬ 
ford and his heirs and dfsienilanis in so 
many waw that there should lx no linger¬ 
ing doubt of the identity of ihf real man of 
letters beneath the over painti d surface 

Mv investigation to dale convinces me 
that a whole series of portraits of this ereen- 
trir peer who had lost caste, political repu¬ 
tation. and wealth for reasons that historians 
associate with literary and dramalir cxlrav- 
aganees, were long since ronverled into 
representations of “Shakespeare ” The two 
likenesses known as the Portland and the 
St Albans pictures, which show lord Ox¬ 
ford wearing head-coverings, could not be 
so easily disguised These bear his name 
and titles on iheir surfaces 'sueh a situation 
should explain logieally whv eight or more 
antique paintings are listed by the “Ency¬ 
clopaedia Bnttanica” as traditional portraits 
of the hazel blue-eyed, auburn haired “Bard 
of Avon” which depict him in the apparel 
of a nobleman. 

And, as the penetrative eve of modern 
photographic science is focused more sharp¬ 
ly upon this extraordinary picture-puzzle, 
more and more evidence accumulates to 
argue that we have at last found a visual 
key to the age-old mystery of “William 
Shakespeare’s” real personality. 


PATENTS 

GET FREE BOOK 


Clarence A. O'Brien 

REGISTERED PATENT AHORNEY 
D.pl OA4 Adam! Building 

WASHINGTON, D. C. 




Experimental and Model Work 


HENRY ZUHR, Ino , 167 Latsyetts 8t„ N. Y. C 



Th9 Original • 

RUM & MAPLE 

PIPE MIXTURE BIsad No. Si 

Buy that naw pip* now, and racaiv* FREE 
trom your daalar, a libaral trial ilsa padiafa of 
tha nnaarional Ori*inal Rum k Madia Ptpa 
Mlxtura Bland No. 53 A luccaM at 70d it it 
iwaaplnE tha country at 254 for tha idaoticat 
packaga — an azpanalva Enalith typa miatura, 
•vary ahrad infused with rich, oldjjamaica mm 
ud pura Varmont mapla auiar Try it FREE 
Your favorita daalar it offannf tha Trial Siaa 
packan with tha purchaac of any pipa, right 
now U your daalar cannot aupply you. aand 3Ss 
for ragular tin aapoct foil packaga. 
























JANUARY 1940 


SCIENTIFIC AMERICAN 


47 



Target and trolley. Opening of the 
ahooling tunnel In in liuiUground 


labor and pnllenng wrre in\oKtd A", tin 
plann for tin new honn s|iiriti<(l u 2"> In 30 
foot bimni'nl tin brnl probbtn wan how to 
fit a 60 foot rangi into a 30 foot room 

'ntoiitJiig ari>nnil thi (onntrv wde, the 
amatnir range htiilder found an old laundrv 
unoke Htai k of 1'8 mill loldrollid steil, 
22 itn ben in diaiinter borlnnati 1>, then 
were two nei tioiiH, eai li 19 fi (t long, so Rod 
(onHulled bis alidi mb atid endi d In birving 
the siaik Still keeping in tiiiiid c’o«l of 
operalioin. Rod hdped bin (ontrarlor dig 
a nballow', 3R-foot long treneb whnb ex¬ 
tended into the bark \ard, with a Imx like 
bole about 30 iniliiB in width, biigtb and 
depth at tin far tin! When tin nirtionn of 
stalk wen diiivered, they were rollid into 
the triiiib, till end iieari nt the lioiim wan 
filled into a bole previonnly left in tin fomi- 
dalion, lilt joinin wire will tarn d to keep 
out iiioinliire, and dirt wan slioyi b d in on tin 
steel “tunnel ” The tnbiile like bole at tin- 
far iiid bad meanwhile breii bind with a 
four mill wall of conirele on all four sides 
and bad bein topped with a wooden nnir, 
weatherproofed with asbestos shingles 

By tins time Rod’s new neighbors wire in 
still lies, trying to emulate ‘nberloi k Ilolmen 
To them, the contraption was an an eondi- 
lioiiing plant, a new fangled fruit or rege- 
lable cellar, or part of the sanitary system, 
but Rod said nothing and deparled for an 
other lounlry suiilling trip Tlim time be 
returned with a rusty steel plate '‘‘s of 
an inch thick, 25 inches wide, 32 incht n long 
--and an armful of old inntr tubin from 
heayy duty truck tires The steel plate went 
into the cubicle in a diagonal position and 
the inner tubes were alashcd into si/cable 
pieces and piled on the sand under the 
plate, although the neighbors still didn’t 
understand. Rod hail completed his bullet- 
deflecting apparatus 

Rod now found he had a distante of 63 
feet from the far side of his basement, 
through the circular hole in the foundation 
and on down the “tunnel” to the place where 
the target would eventually be placed 
Waterproofed electrical cable was strung 
through the “tunnel” and connected to a 
light socket equipped with a reflector to 
throw the light down onto the target. A 
target carrier of strap iron was constructed 
in the shape of an "H”, with holes drilled 
in the cross bars of the “H” so that the 
earner would ride freely on twin tracks of 
wire which had been stretched from a base¬ 
ment rafter to the concrete cubicle 


The range was finished, the neighbors 
were finally satisfled, but Rod wasn’t He 
still wantid to muffle the sound, so he built 
a wooden box 13 inches wide. 16 inches tall 
and 4'a feet long He lim d it with Joliiis- 
Manyilli sound proofing material and suc- 
i eeded in so miiflling the firing reports that 
Mrs Rislfj, upstairs in the living rcsim, 
liiver dropped a slilili in hi r assiduous riig- 
hooking avof aliiiii shr actually thmiglil her 
iniliistrious husband was trilling at some 
thing with a small haiiiim r instead of firing 
a round of some ,30 shuts To complete the 
eilhiforl of Ills iiiiloor range Rod rigged 
a hiai ki I fiom ihe raflirs in wliii h he could 
nisi It his lelesiopi at cvi hvel and thus 
piir into till tiinni I” to eoimt the score 
aflir shooting, lliinliy avoiding hauling tin 
largil rarriir hai k into the tillar 

lli.ing aeioniphsheil the dual feat of 
filling a 60 foot range into a 30-fool base 
iiient and of adequately muffling Ihe sound, 
Kishv sal clown and lompiilid Ins costs as 
follows s( I ond-hand steel smoke slaik, |1.5, 
ciniinl, $130, iliilrii luhle, soi ket, and 
swill li, Jt 30, ixlra labor $3, wire, pulleys, 
ropi and strap imn for laigel larrii r. $2 30, 
sound jiioofing mall rial. $2, ( No i barge for 
wood III iiihir muffler box or ’scope 
hiaikil II I anil from iiales and lifloyir 
pieies around itii hoiisi ) I otal losl, |,i0 30 
Fqmppiil lor a sianilaril 30 loot targi t, tin 
range bus pioved an all-fired” siieeess 


Pot-Shots 

AT TIIlNIkS NEW 

RKO Pathi-’s new 'sportscopo, “Cun Play,” 
shows ilramaliiallv in slow and normal 
motion the inleresliiig possihililn s of trap 
and ski'll shoolmg, parlieularlv so beraiise 
it was filniiil on tin 2000 aeri prisirvi of 
New ^orks from and 'skeei (bib where 
spi cial ranges are desigm d as m arlv as pos 
Bible to simulate Irui eonditions of grouse, 
woodeoek, dove, and quail shooting Active 
participants throiiglioiit the picture are 
Eltinge Warner and Bob Nichols, rcapec- 
tiycly Publisher and ^ikecl Editor of held 
& Stream, Frank Kelley, captain of 1937 
All American Skeet Team, istcele Roberta, 
and A. G. Boeael 


High Standard Mfi Co adds to their 22 
automatic piatol line Models A, U, and E 
wliiih are equipped with new, long handle, 
free ftom maga/ine proji etion These guns 
have automatic slide locks, heavy barrels, 
and shoot all makes of 22 rim fire cart¬ 
ridges, high speed and low pressure All 
have Putridge wide blade front and adjust 
able rear sights, positive safely, walnut 
grips, blued finish, 10 shot capacity and 
ihoice of 4Vi or 6’'i inch barrel .Standard 
equipment with Model E is choice of right 
or left thumb rest grip, and, together with 
Model D, this gun has a heavier barrel than 
Model A Tliiiinb rests on Models A and D 


Abercrombie & Fitch, in their 1939 fall 
gun catalog, devote 1.36 pages to a full 
range of imported shotguns, and rifles, 
domestic models of all types and prices, and 
feature their 50lh Anniversary as exclusive 
United States representative of Auguste 
Francotte et Cie, famous Belgian gun¬ 
smiths, by presentation of the Francotte 
Jubilee double-barrel, hammerless, ejector 
shotgun in 12 to .410 gage 


THAT MEN 
AND WOMEN 
ADMIRE f 



NOIV...4 MINUTES ^th the 
NEW TWIN-ARC SUN UMP » 

ONE HOUR o/SUNSHINE! 

The pale, paity-Iookiog chap doesn't get to 
first base! Many a man has lost his big chance 
because his appearance didn't "click ” "Sun" 
bathing in the privacy of your own home will 
help to keep you looking like a million dollars, 
with that bronze TAN that men and women 
admire' Get that he-man appearance which 
opens the door to success! 

SEE RESULTS . . . THE FIRST DAY I 
Now. with the new TWIN-ARC Health Ray Sun 


•cvillis quickly—for tl 


n far 


TWIN ARC-wuh TWO arcs insiead of oos-ii 
equivalent to one full hour of June sunshine! 

LOOM AND BE SUCCESSFUL! 

Social as well as business success depends upon 
-lurpnsing 

real bronze iani It s the first impression that counts! 
You wi!! find yourself more popular, for averyone 
IS attracted by that bealthy-lookiog uml 
HEALTH BENEFITS. TOO 
Frequent exposure to the ultraviolet rays of the sun 
helps to budd strong bones and teeth, tones up the 
s> stem and increases thcacuvityof many glands Crops 
of surface pimples on the face or back occurring in 
adolescent ^cne ohgi “P 

vention and treatment of rickets Laboratory tests 
have shown tha^^they quickly destroji tbe^gernu of 

ult» violet ray Irmps to assist the iMnefita of their 


TWIN-ARC sun lamp so that you can have the bene¬ 
ficial ultraviolet rays more quickly and conveniently! 
Think of ii-with the TWIN-ARC you get your 
ultraviolet rays 13 times faster than in clear summer 
suosbmel Doctors wiU tell you how much physical 
benefit you can derive . . . and you know what a 
glorious un your akin would acquire if you could 
spend one hour every noon suo-bathingl Now, with 
the TWIN-ARC Health Ray Sun Lamp, you can get 
the same handsome un, and the same ionic efifcct in 
Jwr minutcsl 

INEXFENBIVE AND BENEFICIAL FOR 
EVERY MEMBER OF THE FAMILY 


goo 


ITl 

FULLY GUARANTEED- 
AT A LOW PRICE YOU CAN AFFORDI 

Test this compact, genuine TWIN-ARC carbon 
lamp for 10 days at our expense! It is so easy to 
operate and it's approved by leading testing labora- 

- You pay only $l down. If you o^de (o 

'-for the amazingly low ‘ ' ' 


keep It, It's yours for the amazingly low price of 
$8 95, Fully guaranteed by Health Ray M£g. Co . 
Inc., of Deep River, Conn., this sun lamp will be 


one of the greatest in 


HMith Ray Mfg. Co., Inc. 

4JI-N. Elm Street, Deep River, Conn 
Send me full details of your s peci al 1 
TRIAL OFFER on the new TWIN-. 
Health Ray Sun Lamp. 






Ea|»y the thrill •! 

<s> 

IM U 

or black and white with the 

KEYSTOJ^E 


PROJECTOR 

with 300 watt lamp 


constructed, dependable, high 
quality Keystone Projector — 
priced within the reach of all. 
It works on A.C. or D.C. current 
and has many features includ> 


Mail Orders Filled 
end for Booklet S.A.K. 


Conducted by JACOB DESCHIN, A.R.P.S. 


How Fast? 



WL™: 

i the mi 

ucr 

iieing placed of 
of high-shutter 

1 speeds, we thought il i 

nigh 

be in order to 

provide a re 

mparison 

of 

esultb obtained 

at relalivclv 

nIow and 

iigh 

shutter speeds. 

We set up a 

toy pinwheel 

and kept it re- 

volving with 

the aid of an 

electric fan, at 

a steady pac 

while w 

made a number of 

exposures at 

different 

flhnt 

er speeds The 

effect of par 

lal and c 

omp 

etc stoppage is 

partly illusir 

and in the p 

nwheel demon- 

Btralion repr 

iduced in 

ihf 

three examples 

shown here 

The first 

exa 

mple, taken at 

1/10 of a sen 

ond, shows 

no 

ign of stoppage 

at all, giving 

the effect 

of a 

disk The last. 

at l/IOOO, Ht( 

vpped the 

whe 

•1 practically so 

"dead” that. 

paradoxic 

liy* 

It looks as if It 




Between these two extremes a variety of 
effects were produced, respectively, at 1/50, 
1/200, 1/300, and 1/600, that furnish some 
idea of motion evidences achieved at dif¬ 
ferent shutter speeds. It is interesting to 
note that no really strong difference could 
be observed between the exposures made 
at 1/25, 1/50, and 1/100, and that the first 
truly visible difference occurred at 1/200 


Camera On The Air 

T he first nationwide radio program de¬ 
voted exclusively to photography for 
the amateur was inaugurated in the New 
York studios of WJZ recently under the 
guidance and leadership of Herbert C 
McKay, F. R. P. S, well-known photo¬ 
graphic writer and technical consultant. 
The half-hour program is given every Wed¬ 
nesday evening at 10.30 o’clock over the 
Blue Network’s more than 50 stations 
throughout the country and is known as 
“Adventures in Photography,” or The Radio 
Camera Club, membership in which is open 
to every amateur photographer, who has 
merely to drop a card or letter to the club, 
care of Station WJZ, New York City, to be¬ 
come a member. 

Mr. McKay, who created the program and 
IS Its technical dmector, advises that a na¬ 
tional picture contest is under way under 
the sponsorship of the club The goal of 
the program, according to Mr. McKay, la 
to make the Radio Camera Club a common 
bond among all individuals and groupa 
interested in photography.” 

Two of the interesting highlights the 
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BETTER PICTURES WIN PRIZES 
and 

"SO YOU WANT TO TAKE BETTER PICTURES” 

By A. P. PECK 

Attociate Editor, Scientific American 
IS THE ONE BOOK 

that shows you, simply 
and in understandable 
language, how to take the 
best pictures under all conditions. 

"Pictorial appeal and technical excellence” are yours for the choosing when 
you snap the shutter. You must first, however, be familiar with certain funda* 
mentals of composition and camera operation These fundamentals are diffi¬ 
cult to dig out of the average book, but not when you have a copy of "So You 
Want to Take Better Pictures” at hand You learn as you read, easily, pain¬ 
lessly, without having to wade through a mass of material that holds no immedi- 

Written expressly for those millions of camera owners who have their I 

developing and printing done at the photo shops, the lessons which it I 

teaches arc simple and straightforward, uncomplicated by formulas and I 

directions meant only for the darkroom fan * 

YOU NEED NO OTHER 
BOOK TO GUIDE YOU 
ALONG THE PATH 
THAT LEADS TO 
BETTER PICTURES 


Order direct from 


16 Chapters 
Over 200 Pages 
Dozens of Illustrations 
Board Covers 


per 
Copy 
(Plus 10 
cenu postage) I 


MUNN &. CO., INC. 


24 West 40th Street 


New York City 


fom 




CATALOG 


This book has everything you need to | 
take better pictures—all the latest typo 
cameras, complete amateur and pro- 
lossjonal equipment and supplies But 
mote than that, it's a guide to the buys 
in photography Send for your FREE | 
copy of Catalog No. 77 today. 

DEPT 


^^Make Money 
With 

Your Camera^^ 

Photo-Markets 

This 14+-page book 
tells what to “shoot,” 
how and where Ciives 
directions for submit¬ 
ting photographs to 
magazines Lists hun¬ 
dreds of markets for 
photographs, together 
with the types most 
suitable for each 

Eighth Edition 
Revised —17 p-T o~Dale 

50 Cents, Postpaid 

Scientific Americ\n 

24 West 40th Street New York City 


photograph “Student of Science,” as part 
of the .58-foot mural, "Youth Around the 
World,” in the International Y M C A. 
building at the New York World’s Fair 
Carl's picture was one of 63 chosen from 
more than 1000 entries from amateur pho- 
lographeis in various countries 

( art writes iis that recognition for one 
of his luetures in last year’s Snentilie 
Amiriean photographic contest w.is his 
"first great inspiration ' Ills letter follows 
“I am one of your la.»l year’s phoiographv 
winners (Honorable Menlion) I would 
like to say that your conlesl was my first 
great inspiration and I look upon your maga 
zini as h< Iping me find inv forte (If you 
eould have seen me whin I received your 
letter') 

“Soon after voiir contest, I won a one 
vear sulist rtplion to the ( amera Magazine 
in the Minneapolis I’uhlir Library Salon 
Sineo mv first vidorv willi you 1 have had 
a good deal of sui < ess wliiih is helping me 
attain tnv desiimition I h.iven’t at present 
a very good position and through doing 
photographic fihihiling I liope to attain a 
good name in orih r to gi t a good position 
111 the photographii lim 
More powir to you, t.arl' 

See Vi h 4t Your 
Paper Can Do 

S OMETIMF ago yy, described Ml this d( 
parlment ihi method fuiployid in mak¬ 
ing a lest strip ui ordi r to delirmim the 
exposure time re(|uired for a giMn set of 
conditions as to iiegatiye dinsiiv pupir 
contrast, distance of ni game from tlie east I, 
and so on This enlli d for llie use of a 
strip of paper, iiarroyv hands of whiih wire 
sue cessiyc ly exfiosed for a given length of 
unit This suiiK meiliod can hi used m 
making u si, < ulled gray si ah ol laeli of llii 
yarioiis pjpirs you iisi, ixposiiig ihi m 
in (he sum,- maiimr us the printing ti si 
strip II till list IS carried throiigli lor all 
your papers, you net d mvir wonder again 
as to the rang! of tones your paper is ahh 
to prodiii 0 ,'\l'0. It will help you eonsider 
ably 111 maiihiiig the paper to the partieidar 
negative A gray seult ol this type (reduced 
in 81/c) 18 illuslrdlecl here 



A gray acale 
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All you need le a sheet of photographic 
paper and a piece of cardboard or other 
opaque material to limit the area you are 
exposing Recently there came on the mar 
ket a handy device for performing this 
routine in a (.onvenient, simple, and ai 
curate manner It is called the Haynes (,ray 
Staler and automatically covers up succcs 
sive steps of the lest strip 

Lighting by the 


1' RAl, p< rsoiih appear to have disco\ 
ered siimilliincoiiHlv that the plai < meiit 
of light soon cs mav he i onvenientlv identi 
ficd hy following the hour numlurs of the 
(lock Thus, with lh( light at 12, its posilion 
IS directly ovtr the siihjecl, with tin light 
at 6, Its position is from b« low Similarly, 
when at 9 and ,i it is at left or right of tin 
siihjeil And so on, with the otlur hour 
luiniherH used eitliii in a urtuul or hori- 
Tonlal (ircle around the siihjeit 


Midget Bulb Brings 
New Phase in Flash 
Photograriia 


manufacturers introduced the first flash 
hulhs in this country ” 

Known as Ih) Marda Plioloflash l,amp 
No '), lh( hiilh IS so small that more than 
two don n may be carried in tin poi kel of 
a suit (oat and more than three don n in 'in 
ovi r< oat poi ki I or a lady’s handbag I'latur 
ing a bayonet lypi bas<, similar to llu bases 
of lamps iisi (I in automidiiles, tin bulb is 
wire tilled, is coaled with a lacqiii r 'ably 
jac ket, and ha' a total light output of 1 t,(KMI 
to 1,') (KH) lumen second' Tin bulb may 
111 find only with dry n lU liwo or niori I, 
not house iiirutit, and i' di'ignid for usi 
with all lainiras except those of the final 
pliini shiitlir lypi The udyint of the 
“niighlly niidgil’ pri'agi s the inlrodin lion 
of smillir and less i iimbersonie relli ctors 


the I’hotoflash lamps di hut in Anieriia 
for It was in 19^9 that the Mania lamp 


small, the next advance in thi ir maiiiifac- 
liire should comi in the ri dm lion of the 
sire of the basr so that these small bulbs 
and the smalli r bulbs of the future would 
fit the socket in an ordinary flashlight Pho- 
togra|dnrs si Idom ii'C 110 volts for igniting 
the bulbs and such an advanie could ri'iilt 
HI a saving of equipment if it were only 
iiiiissary to (any around a fountain pen 
flashlight for ignition instead of the pri sent 
apparaliis ” 

Depth ot Fogus and 
Depth of Field 

1 AH1 SL two terms are popularly used in- 
. terchangiably, but one hears the term 
depth of focus more often than the other 
Acludllv, so long as a term is generally in 
terpreted in the same wav, it really does 
not matter a great deal, except to philol¬ 
ogists, whilhir the term is u'rd correctly 
or not One might point to quite a number 
of words in the Liigli'h laiiguagi that, in 
the slrietesl sense, denote something allo- 
gilhir different from the mi suing |Kipiilarly 
attributed to them The same with the terms 
depth of focus and depth of field 

Depth of foi us IS generallv iindi rstood 
to mean the cxlint or di'iith of fn Id from 
the plane ni an st the i amcra to that farthest 
away in whiili ohjei ts are sharplv n corded 
hy the Itns at a givin apiiture and dia- 
tance from the principal point of focu*. 
Correctly, this phenomenon is termed depth 


DOWN 


BHVS THIS HEW COLOR CAMERA 

The LEROCHROME MINIATURE i( the finest one-shot color comero 
available at anything like the price In addition to low cost of 
camera, natural color prints On paper con be produced ot o real saving 
The Miniature is precision-built of a one-piece aluminum alloy 
costing to assure perfect register despite climatic conditions From 
the MINIATURE'S 3 color-separated negatives, you can make color 
prints up to 8 X 10 with ease and even larger with core If you 
don't wish to moke your own prints, the NATIONAL PHOTOCOLOR 
Print Service otters quality color prints at surprisingly low prices 
Experience photography's greatest thrill—buy a LeRCKHROME— 
create your own color pictures 

SPECinCATIONS, Miniature Meyer Pnmotar F/4 5 lens in Compur 
shutter, densitometer, viewfinder, range tinder, focusing poneh plote 

holders, and carrying case. Special until Jan. 1ft.$19S 

IN PHILADELPHIA, SEE THE LEROCHROME LINE AT 
KLEIN A GOODMAN 

Klein & Goodman carry a complete line of National Photocolor 
products, including four different Lekolhrome one-shot color 
camera models, 3-color pigment papers, densitometers, and all 
other equipment for making the finest color pictures. Visit us in 
Philadelphia and select from mir large stock, or write for full 
information. See, also, our comprehensive line of cameras and 
aeeessories for blaek-and-white photography and motion pictures. 
Write for booklet describing our convenient financing plan. 

Equipped to serve you 

KLEIN AGOODMAN 18 S.10^ St.fPiiilod«lphia,Po. 










I ENLARGING \ \ ^ 

RESULTS 

'xTM 

WANT! '. \ i ^ \i 
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iCiQUIP 


WOLUNSAK mOSTIGMAT 

f4.5 Sparkle, derail, brilliancy-, 

;.OQ sharp dehnition—jou want 

all these qualities to be tarried from 
your miniature negatives to your en¬ 
largements bquip ) our enlarger with 
a Wollensak Fnlarging Vclostigmat * 
Optically refined to conquer minia¬ 
ture film difficulties Improve your 
enlargements with a Wollensak, 
Speeds /3 3, /•< 3, 3, focal lengths, 

2" up Priced from $13 Mail coupon 

today' ^ Pa' og. 


WO LLE N 


:iensak Optical Co 
Hudson Ase 
tester, N Y 
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of field. Depth of focua, on the other hand, 
refers to what might be called a latitude 
of sharp focus, a narrow field, with the 
lens at a fixed point, within which any one 
of several points may be used as the point 
of “sharp focus ” This will he readily un¬ 
derstood by those who have focused on a 
ground glass You will remember that on 
occasion, after voii had focused on one point 
and found it sharp, you were able to move 
the focusing screen a little, or accidentally 
jarred it forward, and found that, despite 
this, the focus remained visually undis¬ 
turbed We know, of course, that there can 
be hut one point of sharpest focus, but 
this IS only theoretically so, because the eyes, 
and It IS with these, after all, that we at¬ 
tempt to focus an image, can actually focus 
on several different points and oblinn visual 
sharp focus at any one of them Since we 
have no other means of focusing except 
with the eves we must, therefore, lake their 
evidence for it 


How To Light 
A Sphere 

T o still all curiosity from the start, let 
Uf explain that the picture hliows a 
hath soap bull - nothing more- whidi Js 
the onh thing, lurimisly enough, that w< 
could find that would answer the disirip 
tion of a white sphere The two tell talc 
highlights at bide and front tell i1r light¬ 



ing story in a moment One light was placed 
jl the suit, iIk Ollier in front In this man 
ner the tonal langt is permitted to progress 
ivtniy from brightest to darkest area and 
Ihus discrihe the shape o{ the sphere- I'n- 
less rare is exercised in placing the lights, 
partimlarlv the front one, which must be 
moved bai k and forth until the desired 
effecT of evi n progression of tone is achieved, 
a shadow band will show in the center, 
caused by the greater intensity of the side 
light. 


Study In Triangles 

O F course we do not recommend our 
“Triangles" as a method of portraiture. 
Me all know that the lighting has still to 
be completed by a soft light in front to 
fill in the shadows and illuminate the eye 
One of the reasons for making it was to pro¬ 
vide a subject for an eiereise in pattern- 
making Here we have a succession of light 
triangles, in the forehead, the cheek, the 
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Amateur Photographers 

Nkw Ways in Photocraphy, by 
Jacob Deschtn. Eminently practical 
from every point of view, this new- 
book contains nothing' of theory and 
nothing that the advanced amaleni 
photographer will not find valuable 
111 one way or another. It covers the 
whole range of amateur pholographv. 
discussing such things as trick pho- 
tugraphv, pholomurals, rctouehing, 
infra-red, and a number of other suh- 
divisions that will not he found else¬ 
where in as clear and concise a man¬ 
ner. $2.85. 

So You W'ant to Take Better Pk- 
TURKS, by A. P. Perk. A friendly, fact 
to-face chat with the camera owner 
who has his develo/iins and printin/i 
done at the photo shopi. set wants to 
know enouftn about his i iimera and its 
uses to enable him inlelUftently to 
utilize It to best adt nntage Oier 200 
pages, dozens of illustrations $2 10 

Universal Photo Almanac and Mar¬ 
ket Guide How. when and what to 
photograph in order to make money 
with your camera, where to sell dif¬ 
ferent types of prints. $1 00 

Amateur Fit m Making, by George H 
Sewell, A R P.S Useful to the begin¬ 
ner as ivell os the expert movie maker 
Tells about films, lomcrns, exposure, 
film editing, story telling with the 
camera, and so on. Illustrated SI OO. 


all Kinds of photographic at cessories, 
from film clips to cameras to light¬ 
ing equipment, and so on , 250 articles 
and nearly 500 illustrations, $3,00. 

Portrait Photography, by II Wil 
hams, rundunieiilul principles of 
composition and ligbling, paving the 
way to satisfactory results in Ibis 
particular branch of photography. 


Photographic Enlarging, by Frank, 
lin I Jordan, F R P S One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of correct 
technique. $3.60. 


Prices Quoted Include Postage 
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STILL CAMERA 

y 

BARGAINGRAM 

#242 

thousands of viiluei 

CINE 


BARGAINGRAM 

#240 

BOTH^^FREE^FOR^ TH^SKINO 
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I Enryihing in lha darkroom reiohras around a.. 

LEITZ ENLARGER 

I T rit,r Fnlarg^crs are as carefnllv made as the 
wriU !ur 1 Ul'X cutalut,'-, l>(.pi SA 1 
t LEITZ INC 730 5th AVE , NEW YORK CITY 



mils adjUHtmt-iit of tripod at any height 
Reveriible tips provide choiie of nibher 
pads or metal spearheads to insure firm grip 
on anv floor or ground surface Large diam¬ 
eter marhined aliinunimi head provides firm 
seat for large and small eameras, preventing 
vibration caused bv flexing of camera rase 
Itself when supported on small surfaie 


IlniLYWooii \ii'Wni Pkojlctou (IIOSO) 
Combination viewer and projector for 
•ISinm slides Built of aluminum, buk.i d dull 
enamel finish \ lewing sircen mounted in 
dtcpscl viewing box, pirmitling slides to 
be shown in daylight, or, with turn of knob, 
vievvcT IS (hangid into projector Cooling 
system eflu lent, 100 watt jirojitlion lamp 
used romniodates slides of any ibirkness 
Available are black carrying case with <oni 
parlment for slide file ($4,50) and slide 
fib for 100 slides that fits into carrying case 
($2 50) 


Tmbott 35mm STiiir Phistfr ($1.50) 

( onsists of die rut mat board jirinting 
frame and lamp housing lomphte with <ord, 
swill h, 7’j *ul( opal bulb In opi ration, 
merely frame negative and paper, plai <• 
lamp housing over apirtiire, and ixjiosi 


( am It 1 1 Tiicns Sji cRp ( Model K for Koda 
I broiiii ),25<‘, (*Modil I) for niifavioloi, 
40c‘i Oi signed for viewing negatives and 
transjiarencirs 


F R Dcrkkoom PcFLii CciiiytT ($195) 

Ai I Oiiiiiiodales one full gross 5 by 7 iiu li 
paper, one full gross 8 by 10 and one half 
gloss 11 bv llpajxr Madi of wood Interior 
divided into several sections to a< tonimodali 
various paper dimensions Slulves finishid 
smooth Cabiril jiermils (puck access to all 
sizes of pajiers Light trap makes labinit 
lighttight Metal clasp keeps labiiiet shut 
whin not in iis( and pri vents door from ac 
iidfiilallv opening Rubber domes on hot 
loin pri vi nl labh seralilies I ighi in wt ight, 
guaranteed light tight 


Wiiio ‘sroTitiiir No 88 ($150) Com 
pletelv enclosed unit with condensing 
bus whicli continlrales small, bright spot 
I SI s No 1 Pholoflood or oiIk r 1 igb inlensily 
bulbs Coinpbic with cord, plug, and heavy 


Victor Si'ni-llctor Designed for balanc¬ 
ing lighting when making exposures in 
din 11 sunlight f oiujiai I and portable Sun 
Hector is nine ii ih, lonvex mirror formed to 
ciirvaliirc of 40 inch diameter sjihere 
Mounted in aluminum easing Chromium 
finished support, through friction joints, 
may be variously posiiiontd to direct re- 
fleeted rays as desired front feel rubber- 
tipped Chromium finished loop forms base 
or proviilcs means of hanging Siinfleelor on 
wall hooks, pegs, ele May be used as spot 
light for highlighting when subjects are in 
shade, for eoneealed lighting, and specially 
effective in relieving shadows in color pho 
tography outdoors Most useful in movie 
and still jiboiography when subject i- single 
figure or close up 


Solar, Jr Miniatpre Enlarger ($39 50). 

Optical system employs three inch con¬ 
densing lenses ‘standard equipment in¬ 
cludes 2 ineb Wollensak //4 5 enlarging 
lens Negative camera available for double 
frame 35nim and half-vestpocket negatives 


Profitable Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum, AJi.PS. 

B esides having a consider¬ 
able amount of fun with the 
miniature camera, making trick 
“shots,” art photographs, and the 
like, you can also use it for .spe¬ 
cial paying work. This little pa¬ 
per-hound booklet of 72 pages 
tells not only how to make in¬ 
teresting photographs that are 
salable to news agenciis or mag 
azines but also gives iii.uiy clues to 
the very large number of tyjies of 
photographs that i an bt sold lor 
those who wish to mix piofit with 
pleasure this booklet should prove 
most helpful—$1 10 postpaid 
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CAMERA ANCLES ROUND TABLE 


. payment] 
PLAN 


jA(_()n DhSCillN, ioudtutor o! our * f amera Angles de[Kirirn<n:, wdl 
an^uer in these lolitmns quistions of peinrol interest lo amateur photog 
raphers Ij on answir is desired hy mail, indose a stamped, addre \ed 
enielo]ie Queries should l/e spuifu, hut Mr Desihin (orinot undertake 
to draw comparisons between manufai tured produds nor to advise on 
the purchase of equifiment or materials TIk‘ Ldjlor 


.nv^lST 

M,, INimf.! OR r.»RRVINO CHRRCIS 

. NOI SUISHID 

M0NI> lU' K It. '0 OAVSIfN 


Q. I lia\e mx rolls of film ox|>o!«^ 
three years afjo. not developed. They 
were given normal full e\i>oHiire. Vi hat 
Bpceial preiiautioiiH should 1 take to 
obtain the beat possible result’— 
L.V.P. 

A Df’vtlop llie filiTu for 20 pirvtnt 
longer lli.in ihe noriiwl ilevelopinp time 
I'or (xani[)le, if dtveliipmrnl for a given 
lemperaliire is I'l iiiiriiileH, prolong devdop- 
miiil lo IH inimiles fins slionld p anil in 
*nlisfa< i<iry negalives it noiliing lias liup 
pened lo afl( I I llie eiiiulsioii sime the nega 


rapidlv open and close Tlie speeds arc 
ri gnialed to a spring operated esi apeinent 
(onsisling of a train of gcui vvluils The 
ahntler of the Rohol camera is a special disk 
Ivpe di sign vilinh is operattd h> a spring 
motor When the latter is fully wound up, 
as inariv as 21 exposures may be made in 
rapid hutcesMon without the lucessity of 
rew'initing 


ARGUS 

C-3, complete with photoflaih 


I llie wuv of equipment «hr 


Q. Will you kindly give me infor¬ 
mation as to the best methoil, as well 
as the most economical, to obtain 
positives for projection piirimses from 
35mm black and while film’—I*. A. S. 

A This procedure is exailly llie same 
ns that employed in making (ontuit prints 
from ni galives T he .Tiinin m galive la placed 
in close contact with d'lmni positive him, 
emulsion lo emulsion, with the “glass" or 
relhiloid side facing the light Regular 
printing devices are available for this pur¬ 
pose, hill a less expensive mctiiod is ihe 
use of the ,3,')inni wooden printing frames 
designed for jirinting either one or six at a 


Q. f an yon give me an effective ^ 
formula for a print cleaning solu- i 
lion? -L. K , 

A Make up a little solution containing ' 
equal parts of ammonia, wood alcohol, and ' 
plain waler Appiv with a soil rag, rubhing , 
gently ov'er the print surface ! 


Q. Recently 1 saw a reference to the 
fact that a “buffered Inirax” formula 
can he made merely by adding boric 
acid to 1>-T6. Can thin ho done and if 
Bo, how much per ,12 ounces of l)-76' 
How does the buffered borax formula 
compare with D-76 as lo gram and the 
effect on film speed? The chimera 
directories list the l/Cica as Model 11. 
Ill, Hla and Illh, while the camera 
shop ads call them IModcl D, F, G, 
etc. What is the relation lietwecii 
these two methods of reference’ 

-J. A. H 

A By adding 14 grams <203 grams) of 
lioric acid crvsluls, the D-76 formula is con 


Q. W'ill you please explain the differ¬ 
ences between a focal plane shutter, 
a front shutter,a f.ompur shutter,and 
n Robot shutter lit their actual oper- 


A The focal plane shutter consists of 
an opaque rubheriicd fabric or metal cur 
tain which moves under spring action close 
to the plane of the him T he -peed )“ varied 
bv adjusting the spring tension or varvmg 
the sire of the opening or shl which extends 
the whole width of the picture area A front 
shutter IS a so called "silem” portrait shut 
ter consisting of a set of moving blades and 
which IS used in front of the lens and is 
operated by a cable release, adjustments 
being made for time, bulb, or an instan¬ 
taneous exposure, the latter usually being 
about 1/25 or 1/50 of a second, the actual 
speed depending on the pressure exerted on 
the release. The Compur shutter is of the 
so-called between-lhe-lens type and consists 
of teveral blades of very thin metal which 


verted to the “buffered bor 
which, therefore, is as follow 
Water tahoul 125° Fj 
Melol 

fsodiiim siilhle, desiccated 

llydroquinonc 

Rorax (20 Mule Team) 


fold water lo make 32 ounces 

At 65 degrees, development for fast cmcil 
hions IB 20 lo 22 minutes, for emulsions of 
medium speed, 16 to 18 niinules The gram 
of the developed image is finer, without any 
apparent loss in emulsion speed. 

The numeral designation of the various 
Leica models, formerly employed onlv 
abroad, has recently been adopted in this 
country to replace the alphabetical system 
Becoming accustomed lo a change from one 
system of model designation to another nat¬ 
urally Ukes a little lime, especially since 
the alphabetical system has been in use 
here for such a long while. 
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Our Book Corner 


^HE Rook Department of Sci- 
entificAmerieaniB conducted, 
with the co-operation of tlic 
Editors, to make available for you a 
comprehensive hook service. Each 
month the Editors select and review in 
these columns ncv» hooks in a wide 
range of a< lentific and ti-chniciil fields 
In addition, they are ready at all limes 
to advise you regarding the best avail¬ 


able hooks on any subject. You 
are invilerl to use this service 
freely. Tell our Kook Depart¬ 
ment what kind of books you v/mnl 
and you will be furnished writh a list of 
available titles, incluiling prices.When 
inquiring aliout books, please be 
sjiecifie; remeiiilier that we can lie of 
the greatest help only when you tell 
us just what you arc looking for. 


/fill 


AMERICVN MEDiriNF MOBIll/l s 
B\ /(ifMci Kiirh 

R ORTV, iIic iiiillidr liirt i>r<-i iitv one 
-idf of an al iirivent cxirciinlv (oniro 
versial siili|r(l, lli.il i' group ineilirim 
compuUorv Inallli iii'-iii.iik <, poviinnnnl 
allv meilii al t.tri and ‘bringing 

adequate nudtral care to all tin pisiple" 
Biibjeels on whirb tin re is niucb. verv nm< b 
to Ik said on both sides Reaibrs wlio pri 
fcT n calm, objeilivi. imemolional, and 
scientifically wciglied discussion ol sni b 
issues probably will Ik irritated bv tbis book 
wbicli IS at times siornfiil of opinion not 
fully in ogrccnient wiib ibe iiulboi’s 1 host 
vvho enjoy a fight will liki it, if tfiey also 
like Its iKiint of view It is an extellint 
compendium of argnmimls favoring -mial- 
liid iTiedicint, flavored with a boiinlifiil 
background of gossip almiit prominen’ per 
sonaliliis (358 pages, 5'j bv 8'.> intlies ) 
—10 postpaid -401 

&YNUIROFLASH PHOTOGRAPHY 
Dr Willard D Morgan 

F LA'sHLIGHT bulbs, used over a wide 
variety id iialiiral Iighling eondilions. 
havi done much to change and tnbanre 
photographic techniqui Here is told the 
whole nlory as it applies partnularly to the 
advanced amateur—er|uipmenl and bow to 
use It under all londilmns (200 pages. 
6 by 8* a inebes, 200 photographs and 
drawings )—$2 10 poslpaiJ —.-f P P 

P4TLM- MNDAMF.M ALS 
fly Adelhert brhapp 

A TRF AT 1‘sE on jialent, Iradt mark and 
io|nnglU proicdure rni biding infor- 
maliori abmil assignments, lieiiises, and no 
on. written in nonleibnual language The 
book IS partieularlv valuable to the layman 
in furnishing information whieb will guide 
him in obtaining propel proleelion for his 
developments 1176 pages, 5’7 by 8dj inches, 
illustrated )—$2 10 postpaid—/ P D. 

BETTER BUSINESS LETTERS 
By L E Frailty, B A 

E vert business firm in the country 
should purchase copies of this book 
and pass them to all employees and demand 
careful reading The results would be 
finer, more human, and deeidedlv more 
modern letters than are now ground out 
by the millions dailv One important result 


woiilil bf tin elimination of smb rubber 
Hlanip phrases as “In reply we would wish 
to stall,” “Me an pleased to allaib hereto,” 
“Beg to arknowledge," “Thanking in anliei 
palion,’ “Hoping we remain,” and 

nunieroiis other hold overs from the dull 
90‘s Tins book lovers various types «f 
business letters, enrri spondence problems, 
promotion bllers and has a large section 
lb vot'd to bet ores and qmr questions 
Niimmius examples of letters, giwid and 
bad, are given <198 pages, bv 8>'r 
inches t - $2 10 postpaid —F P M 

EIFI n BOOK OF AMMAL'i IN MTNTLR 
/?> 4rin Haven Morgan, Prof Zoology, Mt 
HaOoU < olltgr 

A mateur (also professional) naturalists 
. will find here a mine of detailed, col 
let led data on the wavs in winch animals 
meet tin crises of winter by hundreds of 
stratagems, endurances, and fine adyust- 
meiils with ibeir surriMindings hvdras, 
rotifers, brvoroans, IcerheH, insects, apidera, 
snails, fishes, frogs, snakes, turtles, birds, 
mammals, and numerous others Many odd 
surprises for the uninitiated <527 pages, f 
bv 6’i inches, pocket size, 282 illustra¬ 
tions)—$3 60 postpaid —A G I. 

MACHINE DESIGN 

By Stanton E Winston 

H EA\ Y in mathematics, this volume 
prestnls those fundamentals of theory 
and analysis which are basic to the field 
of machine design ft is intended as a 
referenee for the designer as well as a text¬ 
book for the stiidriit in tins field Its range 
IS indicated b' some chapter headings 
Fundamcmlal prim iplrs —simple and com¬ 
pound stresses, bolts and screws, shafting 
and keys, friction drives, spur and bevel 
gears, and others (333 pages, 5^4 by 814 
inclips, numerous illustrations.)—$3 10 post- 
paid.-f D M. 


GUN COLLECTING 

By Charles Edvmrd Chapel 

(1st Lt L. S. Marine Corps, Retired) 

ANY gun fancier who has never ridden 
£\. the hobby of firearms cuUerting will, 
in all probability, reach the last page of 
this book with the firm resolve immediately 
to inaugurate his hitherto neglected gun 
gathering activities A pleasing, narrative 
style smoothly and rapidly motivates the 


presentation of histoncal and informative 
data on antique arms and the pleasure and 
profit to be had from thetr ownership. Al¬ 
though written for the novice, and therefore 
equipped with an excellent glossary, index, 
bibliography, and source lists of collectors, 
mnseiims, and periodicals dealing with the 
hobby, the veteran also will find this volume 
well worth adding to his library (232 pages, 
5 bv 7)4 inches. 15 illustrations.)-^2,60 
postpaid —A.D R., IV. 

MODEL RAILROADS IN THE HOME 
Ih Earl Chapin May 

M odel railroad fever may hr compared 
with a disease, one is either suscep¬ 
tible or immune In this IwKik the author ex¬ 
poses the readir to the hobby For the im- 
iiiiini be explains some of ihc lasc-inalion. 
and bow It all started For the siisi eplible 
hi tells how to start, build, and operate a 
svslim Manv interi sling sidelights and 
IH.inliis are offi rid for llios. mfecled with 
the fivir The iiiller will p.irliriilarlv like 
the vocabularv scotmn in wIm h manv li rms 
of the speiial jargon of railroading have 
bun listed, witli difiniiions (248 pages, 
5 liv 7*4 inches, illustrated )—$210 post¬ 
paid L B P 

DIESEL ENGINES, THEORY AND 
DESIGN 

By Howard E Degler, M K , M S 

S tudents and disigners m the auto¬ 
motive field will find this book to be a 
practical text on Diesel engints, dealing 
as It docs wilh sill li phases as efficiencv, 
ihermodynamii B, fuels and eomlmslion 
chambers, testing and perinrtnanee, and 
principles ol design It is not tn any sense 
of the word a hook for the beginner but 
IS written ralhir with the assumption that 
the reader is equipped with a knowledge 
of the principles of nieehanics and has a 
general acquainianie with internal combos 
tion etigtnes Ehorough understanding of 
the text requires a certain amount of mathe 
malics (270 pages, 6 by 8V3 inches, well 
illustrated with drawings and half tones, 
graphs and tables)—$2 60 postpaid.— 
A P P 

CHEMICALS OF COMMERCE 
Bv Foster Dee Snell and Cornelia T Snell 

I NTENDED as a source of information on 
the composition of actual commercial 
products, this volume is writleii in language 
which any user of chemicals can under 
stand The authors have departed from 
the usual dictionary style of presentation in 
that all material has been classified accord 
ing to type of compound Each type—there 
are 36—is covered m a chapter which starts 
with a discussion giving the general back 


We can supply our readers vrith any 
\\ot the hooks reviewed in this de¬ 
partment. Prioea quoted include do- 
meatlc postage. Foreign prices are 
necessarily higher due to inoreooed 
shipping charges. 
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24 West 40th Street New York, N. Y. 
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ground and chemical nature of the particu¬ 
lar group. The chapter method of presen¬ 
tation will permit rapid and ea»y comparison 
of related products Completely indexed 
(542 pages, SVi by 8Mi inches )—15 10 post¬ 
paid B P 

MATTER AND LIGHT 
By Louis de Broglie, Professor of the Fac¬ 
ulty of Sciences of Pans 

S erious reader* of the new physics, 
either professional or well-informed 
lay, will find here the noted Nobel Prize 
winner’s approacli to the whole of modern 
physics- a general survey, matter and elec 
tricily, light and radiation, wave mechanics, 
philosophical studies on quantum physics, 
and various other subjects It contains a 
small amount of calculus and is inter 
mediate in difficulty (300 pages, SMi by 
8Mi inches, unillustratcd )—$3 60 postpaid 
—A G / 

TOOL MAKING 
By C B Cole 

T he tools that a workman uses or that a 
designer makes are discussed in detail in 
this vidunic wbicli gives complete instriu 
tinns for making and using them The 
range is all the way from personal tool* to 
such large machine tools as arbor presses, 
drilling mai bines, lathes, shapers and 
planers, and so on Heat treating methods 
for uw on most tool materials, including 
steels, alloys, brass, bronze, and aluminum 
are clearly outlined I.qiiipment necessarv 
for siicli lre,atmenl is described in detail 
There are many pages of working drawings 
and tabulations of bills of material (41 t 
pages, 5\ by BVj inches, numeroua illus 
irations )- $160 postpaid—f D M 

LIGHTPl.ANE FLYING 
By Wolfgang Langeunesche 

F lying for sport or business is a 
possibility that frequently occurs to a 
large number of people But is it safe ^ 
Is It loo expensive’ Is It difficult'' Does 
It really have sufficient advantages to offset 
any of its disadvantages ’ A noteworthy 
attempt to answer these and other questions 
has been made in the present book which 
IS written, not from a technical angle, but 
from the point of view of the average person 
who really would like to know what light- 
plane flying IS all about If the reader is 
at all susceptible to suggestion, a careful 
perusal of this book will make the way 
much easier for lighlplane salesmen (214 
pages, 6 by 9Mi inches, a number of illustra¬ 
tions.)—$2.60 postpaid.— A. P. P 

PATTERNS OF SURVIVAL, AN 
ANATOAfY OF LIFE 
By John Hodgdon Bradley 

O NE place that philosophy topche# 
science is in the realms of biology 
“If there is any meaning for mice or men 
in the ratless drive of hfe,” the author 
writes, “a billion years of living should 
contain it. To search those years for that 
meaning will be the object of this book." It 
deals largely with the old questions of 
vftalfnn and mechanism, and leans to the 
Wtallstic aide with the various outlooks that 
usnally go with that side. (223 pages, 5% hy 
Inches.)—$235 postpald.-A. C. I. 
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Sellers 
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1 SOILLESS GROWTH OF 
* PLA^r^S —Cmrimtan Eilis 
mttd MUlon W w>y Complete 
information, iKiputarly picscnted. 
regarding the nrohlems and dif 
ficulties of tank farming Form 
uIm for chemicaU and instruc 
tinn<t for ^ircparinK tanks and 
other containers are given Ret 
ommended ti/ both experimentcr«. 
and commercial growers $2,85 

Z PROCEIlURES IN EXPERL 
• MENTAL PHVSIl.S — Br 
Jahn Strong^ Ph D With four 
other scientistN. Ur Strong hasas 
setnhled .t wealth of useful data 
ol u wholly pnclical kind for the 
constructo!, experimenter, and 
skilled craftsmin Many lucid il 
lustraiionh $5 10 

3 SCIENCE EXPERIENCES 
• «ITIi HOME EQUIPMENT 
^-By < $ Lrnd 0 A hook of 200 

, each exfieriment 


4 USES ANI> APPLICATIONS 
* CHEMICALS AND RF- 
lATEO MATERIALS — By 
C Gragory A guide tt) 
marketing and renearOi, for 
directors t>f research, sales 
managers, mannfactnrt rs, pat 

* ■“- advertising men, 

$10 10 


5 THE FNCINEER’H SKFTCII- 
• BOOR OF MKCHANK AL 
M<>VKMEVr>—By Thorns V «!• 

$tfr Raehar \\ orking drawings 
of priilicalh every conceu ihle 
movement device, apnlnnce, and 
rmplovco in the dc 


11 . 



MACHINERVS HAND- 


shop and drafting n 


12 . * 


{Revised List) 

OO SUNDIALS—By R Nawtma 
and Margarat L MmyaU, 

Ihe best hook on sundials A 

f/onomfr “illustrated“"^”$2 10 
A MARRIAGE MANUAL— 
By Hannah M Stans, MJ}^ 


24 . 


CONSTRUCTION —EdUsd 
br Jams* F Ltneoin Arc W old- 
ing Foundmiton Actial (pri 2 e> 

hms in the field Atiout welding 
fur wcldeis $150 in United 
States, $2.00 cisewhete 
lO MEN. MIRRORS AND 
SIARS—By G Edward 

popular book Chief addition is 
a chapter on the 200 inch tele 


ATOMIC ARTILLERY — 
By iaknKmltack Robsrt^n, 
Electrons, protons, po»ilron», 

ravs m plain language Also 
transmutation of the elements 
and manufacture of artificial 
radioactivity $2 35 

I C SHIPS OF THF WORLD’S 
BATTLEFLEirrS— EdUsd 
by FaY-Lisut Comdr E i Tal- 
hot^Bsoth, R N R Essential facts 
regarding the nnncipal ships in 
the navies of the important pow- 
details of construction, 




W uodbury 


14 . 


readable storv 
of hi liind tlic 

inch trlestope moving 

lion of trle'^i.otK. und proceed*' 
Rteadiiv down throitgli work in 
iQV; Authentic Urgrh ab<Mif 
pco|)le. plus engineering ^ 

SCIENTIFIC METHOD— 
By F B Ws$taway. All 

think straight Clcarlv w nlten for 
the serious i>er'4i)n who, after read¬ 
ing It, will feel that his thinking 
prnccRses have been melted down 


27 . 


16 . 


-- ..w...... « remarkably 

broad ternturj, touching on ev 
cry thing new in modern physics, 
aslryphvsjcs, and cosmology 

leaning toward a non material 
istic interpretation of the uni 


V stand lid rcicrcnce volume of 
more than 15,000 formulas In 
disiiensablc m the laboratory, 
wotkshop, home $5 50 

OH handbook for 

MODFL RAILROADERS 
—By IT k Waitkmr» All phases 

of nuidi! railloading arc cov¬ 
ered by tliis^impruvcd g-* — 

$1 60( paper $l 10. 




Help foi fiKjt sufferers Scicn 
tific treatment which makes pos¬ 
sible discarding of arch supports 
and spevial shots and stopping of 


ent, anecdotal book o 
bow they affect us Com 


9 GIVE YOUR HAIR A 
• CHANCE — By John. IT. 
Sing CommonaeoMabouthatr. 


W HOW TO THINK 
■ STRAIGHT—By Rohart 
// ThotiiM, A book that will 
definitely clarify your thinking 

Uvetndk.of’other. 


and expemncnier> this volume gives 'i iTrgc number ot dc 
tailed plans atxl instructions for making all kinds of useful 
and ornamental articles from tubes, rods, sheets, and blocks 
of pKiitiCS $2 70 

i O MOLOlNt; ANT> CAS-nNC—fly Corf Oom« Clark, 
Use of wax. plastei, sulfur and other materials in 
casting For craftsmen, criminologists, dentists, ortisu, etc. 

HOUSE CONSTRUCTION DETAILS— 


builders Practically ever y conceivable house c-- 

detail in drawings, photographs, discus&iun Has a Shotn 
craficr's Corner $5.10 

on THE HANDY MAN'S HANDBOOK-^y C. T Schasfsr 
I^ourth edition of a very popul ir book—a piaclical 
manual on^the ii^c of tools and how to do all sorts ot odd 


21 . 


• TRONOMk-By Florenc- 

for the average reader who would 
like to know more aliout the 
stars and the planets Her book 
brings to life the facts of astron 
omy through picture and storv 
IMunntcd with striking photo 


Creams lotions, skin and hair 
tonics permanent wave solutions, 
lipsticks, everything for the 
beauty jurlor $ 3.85 


30 .: 


22 . 


SNAKES OF THE WORLD 


Probably the most readable, at 
tractive and extensive discussion 
of the subject yet offered to the 
general reader It discusses the 
more than 2000 different kinds of 
snakes Superb illustrations — 
(Formerly $6 00 ) $2 10 


IT S sudkes with numerous 
drawings ui siales bead struc¬ 
ture, body markings Includes a 
treatment for snake bites $ 2.10 
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land, relates in a private communication, 
how one misbehaved “1 had an experience 
with a flat which I made for A. P. Norton 
(of star atlas renown) which has rubbed 
home Its lesson The flat ivas for a Nevi- 
loman and was a properly shaped oval of 
2^4" minor axis, 11/,12" tliiek I starlid 
by making a cirmlar flat large enough to 
rut out two ovals, using polished plau com¬ 
pletely free from strain, one side to be 




t tfliirr 0 The deep-dyed theory 



Figure 7- Half-silvered diagonal 


ground and worked to a flat. I succeeded 
in getting flatness within 1/20 wave m 
four or five hours' total work Now comes 
the rub' I cut it in half, lathe-ground, an 
oval from one half, ground the back and, on 
testing It before silvering, found it was 
no longer flat The error was a regular 
bend of a few millionths of an inch— far 
more than I could tolerate for a first-class 
flat, although even then it would take a 
trained eye to detect its effect in the tele 
scope. No alternative but to cut another 
flat, using llie remaining half This time I 
didn’t gnnd the pobshed back and on test, 
when finished, it still was flat! The apparent 


TINSLEY LABORATORIES 

Supplies for the Amateur Telescope Maker 

Plate and Pvrex Kiis, Rnmsden, Huygeniaii. Orthoscopic. mid Solid Oculars; 
Rack and Pinion Eyepiece Holders, Prism or Diagonal .'spider Systems; Rough 
Cast Mirrors, Cells and Mountings, tnlvenng and Aluminizing. 

Send 6 cents for large illustrated catalog 

Astronomical Telescopes and Equipment 

Portable and fixed instruments for private and professional observatories, both 
refleeling and rcfraeting Iinished mirrors, lenses and muunlings. 

Write for complete specifications and prices 

20.15 ASHBY AVENUE BERKELEY, CALIFORNIA 
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work to a cloae d«giee of preclaion. The 
new method consiata of determining die 
caustic or line of the centera of curvature of 
the aurface elements. The method may be 
used in the Caaaegrain secondary test 
described above, also to determine astig¬ 
matism, to study Schmidt correcting plates, 
single lenses and lens systems A wire 
18 used for k-e, to give higher precision 
Note from Porter, Pasadena: “Gaviola has 


Edison Storifo Batteries 



i 


just been here and told us of a new way of 
making k-e test at c of c Dr Anderson 
sj\s It's OK If Ml, then all mirrors thus 
figured are over paraholued ” Evidently the 
sumi test And how Elli'on, if hi win alne, 
would ihiit-kk' Viiidiinlion for his under 


only the first one hi Iter than Hkelchily The 
seeond is illiisiraled with interesting foro- 
grarns of aeeondary nines too subtle to be 
seen in ordinary testing aUo. unlike tin 
first, IS piugiiid with several acres of higher 
mulheinetiis An eflort will be made to 
hayt tile low down on it for lutir publica¬ 
tion In till meantime, let none but advanred 
workers worry about their mirrors now 
being all wrong 

S DN leleseopes, described in Porter’s 
part of “ATM,” seemingly seldom are 
made Just why amateurs pass up the only 
star whose dttail* anv teleseope ran reveal 
at all, and whose details are varied and ever- 
thanging as well as eonspicuous, i» some¬ 
thing of a puzrle Anyway, E H Morse. 
2401 Mar \ ista Ave, Altadona, Calif, 
has made a 6" sun telescope whose coelostal 
IS shown in Figure 8 "It has 15' f 1 ” he 
writes, "and is mounted in my workshop on 
a plan very similar to that of the Snow tele 
scope on Mt Wilson All three mirrors are 
unailvered, which briiigi, the light down 
almost sufficiently for the eye, although I 
have a selenium glass wedge to reduce glare 
when necessary Observations of the ever- 
changing features of the Sun are even more 
interesting,” Morse states, “than the same¬ 
ness of double stars, clusters and so on.” 

In your copy of "ATM,” unless you have 
the recent and corrected printing of the 
fourth edition (that of 1935—the most re¬ 
cent edition) wc suggest that you rearrange 
page sequence as follows Change p 37 to 
42, 38 to 39, 39 to 40, 40 to 41, 41 to 37 and 
42 to 38, and thereafter read In that aa- 
quence. How theao pages evar got out of 
sequence, and stayed so many years thus 
without being complained of by any reader, 
is a second puzzle. How the book's editor 
also failed to discover this is more easily 
explained: he just hadn't, until recently, 
ever sat down and read the book straight 
tJuPU|h—too much like a buamati’a holiday I 
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li:(;al hi(,u-jj(,ii is 


Patent, Trade Mark, and Related Legal Proceedings That 
Mav Have a Direct Effect on Your Business 

ll> ORSON I). Mt'NN, Liti.B., L.L.B., Sf.D. 


Apportionment 

A RADK AI3.Y new bail's for rnlnilalinR 
(luinaKi H ill fciiil'* fur (opvnubt in 
fiinci'minl wo’' t slabli^licd m a rtutil Idl 
iral ( iiiirl ilirisinn Ibrrlofnri, wlion a 
lili rarv "r (liamatn. iri'aliini v>ns found 
to bi‘ an iiifnnui’nK lit of a (o|i\rinlil, it 

111 Id lliat the ropvniilil proprn lor 
biiii till' riplil to rrtoMT all of the prohit 
rcali/til bv till infrinni'r tbroiinb the iit 
of till' iiifrintfinj; < ompo'-ilioii In the taso 
iitidir (oii-idi ration llii* ( onrt In Id that 
viliiri [lait ipf till profilH win propirK at 
iribiitniib to tin (op>ri(!bt wort and when 
tbi ri lIl.^lnlll^; profits won- proporl> ai- 
iribiilalib lo otbi r fin tors, tbi profits hboiild 
bi nppoitioiiid and oliK llial jioition ri suit 
iiif! from ibc (uploilat'on of thi loptrisbl 
sboiild bn liaid to tbi proprintor 

'] bn suit was broiight li\ tin ownii of ii 
roptriglil on a plav, nuainst a niovinti pn 
turn prodiiinr, and aftnr ratfn r ixiindid 
liti(;ition tbi Court found tbal a moving 
pitlnrn inadn and distribnlid b\ tin pro 
diKir infrin«(d ibn ropyrittbl on tin plav 
1 bi I ann was rnfirrrd lo a Sj), rial Maslir 
for tbn piirposi of dnti riniiiinn tin ainonni 
of damanns 'Ibn moving pn turn prodin i r 
inlrodiittd tvidiinn bnfon tlin Mastir, 
wbith apiiariiitlv was not rnfiiind bv tin 
(opvrigbl owner, that many factors in addi¬ 
tion to ibi slory rnnlnbutid to tbn sin cess 
and popularity of a play, such as tin popii 
lanlv of tbn actors, tbn ri potation of the 
director and producer and tbn amount and 
quality of advertising On the basis of this 
evidcnci the Court awarded 20 percent of 
the profits rnrnived from the moving picture 
plav to tlie copyright proprintor and con¬ 
cluded that the remainder of the profits were 
properly attributable lo factors other than 
the slory. 


Unreconstructed 

T he diflSrullics encounlered by ihc Re- 
construcuon Finance Corporation in 
connrclion with trade marks pledged as 
srcurity for loans is illustrated by a case be¬ 
fore the Federal Court in New York, In re¬ 
turn for a loan, a shoe manufacturer had 
pledged Its assets, including the trade mark 
"Areb Aid," lo the Reconstruction Fi¬ 
nance Corporation. Thereafter the shoe 
manufacturer went through bankruptcy. 
During the bankruptcy proceedings the trus¬ 
tee did not continue the business but pro¬ 
ceeded to wind up the affairs of the bank¬ 
rupt as soon as possible. At a public sale 
conducted by the trustee, the Reconstruction 
Finance Corporation purchased the real 
estate, fixtures, and trade marks, together 
with the good will of the business and 
thereafter attempted unsuccessfully to sell 


till bii'-ines'. intait Finallv it was forced to 
sill at public am lion all of tbe physical 
as-ils witli ihc exception of the faclory 
llowivii. It did not sell the trade mark-, 
and good will 111 ihi miantime a former 
ofliiirof till bankrupt lompaiiv organized a 
niw rompanv and proceidi-d lo inaniifactiire 
shoes and to usi the trade mark “Anb Aid " 
ill order to proliil its assets ihi Reionslrue- 
lion IinaiKi ( orfKiralion broiigbt suit 
against tin ni w conipaiiv to restrain use 
of till Iradi mark 

Aflir rtviiwing tin faelors oulbnid 
obovi till' ( oitrl pointed out llial tmdir 
our law a tradi mark does not ms| 

in gross but must bi a part of a going 

bii'iin ss In till pn SI lit m'lanci tin ( mirl 

poinlid out that tin iriistii in bankrupli y 
had <J|si oiiliniied doing biisiniss, that the 
KiIonsiriii lion Iiiiaiue ( orporalioii bad 
sold till furniture, madiinirv, diis, and 

pailirns wliitb win nn i ssury lo mndmt 
till biisiiiiss and that ai i ordiiiglv there was 
no good will or biisiiiiss In wbnii tbe trade 
iiiaik loiild allarh lindirtbi i ireiimsianri s 
the ( oiirt 1 onibidi d that tbe Hi c onstrm tnm 
Iinuiiii < orporation did imi own tin traib 
mark "Anb Aid" and was not ciilitbd to 
ri siruiii Its list bv tin in w imiipanv 

111 rule lung this <ont liisioii, tin Couil 

"The plainlill’s acts amomitid to more 
than abandontinnl They amoiiiitid to tbe 
desirinlion ol what was iimssary to the 
existence ol a business to wbnii goodwill, 
trade marks and trade names might allacli " 


Rectified 

\\ j b havr heretofore disriissed on this 
W pam th. rights of an inv. nlor who dis¬ 
closes an iinputcntcd invention in loiifideine 
to a manufacturer Where an invention is 
disriostd under sueh eirciirnsiain i s n is 
generally held that there is a li gal ohliga 
tion upon the manufatHirer not lo bnaili 
the confidenre and the invi nlor i an restrain 
the manufacturer from using thi invenlion 
without his permission and can eolleel dam 
ages for the unauthon/e-d use In lertaiii 
cases the ( oiirts have gone so far as to hold 
that the maniifaelurrr was bound by the 
(orifidenee even though the idea disclosed 
to him did not form proper subjerl matter 
for a patent 

In a recent decision a Federal Court has 
placed a very important reslrietion on this 
principle and has held that in order to im¬ 
pose an implied ohiigalion upon a manufac¬ 
turer under such circumstances the inven¬ 
tion or idea submitted must be new In the 
case in question an inventor alleged that 
he had suggested lo a metal refining com 
pany the possibility of separating zinc from 
cadnuum by means of a rectifying column 


and through the use of fractional distilla¬ 
tion and rectification Thereafter it was 
charged that the refining company used this 
process without the inventor's permission 
After reviewing the teslimnny submitted at 
the trial, the Court concluded that the idea 
of n fining mrtals in this manner was not 
new and held that under the eirtumstances 
no obligation was placed upon the refining 
company lo refrain from using llie process 
Jn this (onnei Holt the (.ourl stated 
“Tbr evidenre also fully supports the find¬ 
ing of the District ( oiirl tbal at llii time 
of the albged disclosure the plainliff s idea 
was no! novel ( onsecponllv, tvt-n if In had 
siiciiedcd in conviniing ibe Inal loiirt that 
he had disrlosid bis uli a lo tin defendant's 
eniplovces. In >iill failid to sustain the 
burden upon him of proving that ihe idea 
was novil This il was nidssary for him to 
do in orilei lo impose an implied agrei ment 
upon lh< defendant to refrain from its use" 


Repackaging 

M lRf llANT's sometimes repackage the 
(products of a manufai lurcr and the 
question then ansi s a« In the right of Ihe 
nierohant to use the manufaeliin r’s trade 
mark lo disignalt the repackaged prodiiet 
It has g< IK rally been lield in tin Cnited 
Alates that the trade mark mav be used on 
the reparkaged produet in a disinptive 
niantii r so as to indi< ate tin i ontenls thereof 
but eannol he used in a denominativi man 
ner «o as to enable tlie goods lo he passed 
off as the prodiK t ol the original manufac¬ 
turer, In ordrr to prevent eepiifiision the 
Courts require the pack.igo to eonlain a 
legend or stale-ineiit (leiiriling out tliat the' 
product has been repackaged bv the nier- 
elianl iiielepeneientlv of the trade-mark pro 

In a recent case a merchant pure based a 
well known fate [lowder in relatively large 
packages and then reparkaged the powder 
in smaller p'tckages for sale in the (lopular 
priced ohain stores llm package was 
marked with tbe following staie-ment 

“Ripiiriois, Fvening in Pans, Fate Powder, 
Re-pae ke d by Hermida Laboratories, Wholly 
Indepriident of Bourjois ” 

This statement was objected to by tlie 
trade mark (iroprielor on the grounds that it 
did not clearly indital' that the package 
was not the original iiroebiel of tin- pro 
prieleir anil that tbe propnilor was not re¬ 
sponsible for the contents thereof Tbe Court 
agrei-il with the traiii'-mark (iroprielor ami 
required that the repaekagni mere bandi-i 
he marked with the following noHre 

“Hermida Lahoralotie s. Ine , not eon 
iieeled with Bourjois, Inr , stales that ibe 
eoiitinls aro Bourjois Evening in Puns 
Face Powder, inelependi nil) repui'ked by 
Ilerinidu Lalioralories, Inc , at Linden, New 
Jersey, wilheuil the aulhorily or consent of 
Bourjois which assumes no responsibility 
for the eonicnta ” 

In ita opinion the Court pointed out that 
in most countries, as for instance England. 
France, and Germany, the trade mark law 
does not permit the unauthorized use of a 
trade mark on a repackaged product How 
ever, under the law in the United Stales as 
interpreted by the Supreme Court, the Court 
concluded that a descriptive use of the trade 
mark was permitted as long as it was ac¬ 
companied by a statement adequately in¬ 
dicating the true circumstances and which 
was not Lkely to lead to confuamn. 
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IJEAT ruused by the impact of tires on high 
ways is one of the rao»t Imporlart prob 
leniB lire engineere have lo face Hence they 
must duplicate that heat in the laboratory To 
use actual tires would require large, expensive 
test machines, and considerable power As ex¬ 
plained on page 95 of this issue, the B F Good- 
rieli Company does the job with small samples of 
rubber in the flexomeler illustrated on our cover 
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50 Years Ago in . . . 



t issues of February, 1890) 


PANAMA CANAL “Thf indications are that another effort will 
aoon be made to complete the Panama Canal . and perhape on 
a new basis This new plan is to conatnict a canal that 
would allow of the swift and eaav passage of veeaela, and would 
render healthful and habitable a large area of land that at present 
•uSeri from the juxtaposition of swamps and marahea The project, 
in short, is to make a lake in the interior b) means of the water 
from the River Chagres As this lake would be 24 kilometers 
in length, it would only be necessary to cut 50 kilometers, and noth 
ing would impede the course of vessels along this waterway but 
the strong double chamber hx k that would be built at each end ” 

GUN—“The 9 inch gun mminiing herewith illustrated, and which 
will serve as an example of the type generally known as a car¬ 
nage and slide in the British service, is intended to be fired over 
a 6 ft parapet or from a 
gun pit As the plat- “ 
form or slide is mounted 
on a ring of live rollers, 
an all-round fire can be I 

obtained A special j 

feature in the gun is its j 

capability of firing at I 

night . The ordinary I 

sights are illuminated by 
a small incandescent lamp, 
the rays from which, pas¬ 
sing through a lens, arc 
converged, so that only a 
minute point or line of 

light, just sufficient to distinguish the sight, is obtained . The 
carriage admits of ll deg elevation and 7 deg depression being 
given to ihe gun This allows objects quite close to the gun to be 
hit, and also id a range of about 8,500 yards being attained The 
penetrating power of ihe projectile, even at this great range, is 
at least 4'/i m of iron, whiih is quite as much as some of the older 
classed liiil still serviceable, ironclads carry on their sides 
There is an electni firing key in the form of a pistol, which is held in 
the hand, so that no dflav is occasioned by lookingforlhefiringkey ” 

TUNNKL --‘‘Work upon ihi liinnel under the Hudson River, ton 
nccling jtrsev (,Uv and New Yoik City, has been slowly progres¬ 
sing, but lit the course of a few weeks is to take a new phase 
The north tunnel already extends well toward the center of the 
river from llie Jirsev short, and it is proposed to start a lateral 
connection linn from to the hue of the south tunnel, in order to 
work both easi and west from its center This would give, in con 
ncclion with the shore ends, four separate working faces” 

UONSLRV ATION- “Hailroads and the ‘man with gun’ are prov¬ 
ing loo much ten gamt, largt and small, the first making easily 
accessible whal, not long ago, was remote, almost trackless, wilder¬ 
ness and mouiilHin fusiness, and the breech loading gun, especially 


this epoch, the elephant was said to be fifteen years old. If thii 
IS correct, he died a natural death at the age of eighty-nine years ” 

TYPE—“The substitution of mechanism for hand labor in the 
setting of types, although long delayed, may be now considered 
as realized, and the day cannot be far distant when the type-setting 
machine will be the principal reliance in all properly organized 
printing establishments ” 

HYDRAUUC TRANSMISS10N-“Few Londoners are aware 
that there are now under the streets of the metropolis forty miles 
of pipes charged with a pressure of 750 pounds per square inch 
The mams are of cast iron, varving in internal diameter from 7 
inches to 2 inches, and are kept charged constantly at a pressure 
of 750 pounds per square inch by powerful engines . This power 
IS supplied direct to lifts, presses, and other 
‘ purposes of a similar character without 
ihe use of any engine or power-producing 
mac hiiiery, and can also be used for driv¬ 
ing engines of special construction in the 


PATtNT OFFICE--"The place of the 
Patent Office among governmental agencies 
IS us iiiiiqiie as it is imriortant It is con- 
lerncd neither with the collection nor the 
expi mill lire of the ordinary public revenues. 
I riobiriisive and iinsensational in its work 
and meihods, it asks nothing of the Treas¬ 
ury excepting moneys which Us patrons 
and nothing of Congress excepting measures to secure 


SPEED—“There is no such thing in this day and generation . . 
as ‘making haste slowly’ If the Chicago busmesR man could be 
shot through a pneumatic tube into New York City in the space 
of a few minutes, the limited express tram taking twenty-four 
hours to reach there would no longer be patronized And if the 
New Yorker could land in Ijverpool in less than two days via 
an air line, the ocean greyhounds would find their day of useful 
nes bad fled 'speed is the necessity of necessities in our time, 
and if lightning speed can he obtained, nothing but lightning speed 
will be tolerated " 



■lest tyro to find his mark 
IK collected some herds of the 
ad continent in countless thou 
eed of protection from the pelt 


the inaga/ine typi enabling the v 
Happily in the 'Villowsione Pari 
noble game once roaming the b 
sands Whal remains is in sad 
hunter and thi wanton slaver “ 


ELEPH5NT “The lournals of Ceylon have recently mentioned 
the death of an elephant that was will known on the island and 
had been seen by several geiieralions of Englishmen He was 
one of the hundred eliphanis that were taken by the English gov¬ 
ernment in 1815, when the Kandyan dynasty was overthrown. At 


B already passed through the phase 
and IS rapidly being transformed i 


AND NOW FOR THE FUTURE 


H Prartical benefits to industry of pure science research. 
By A. Creasy Morrison. 













"YOU'RE 

TELLING 

ME! 


That’s a funny one You're telling 
me what a great thing the telephone 
IS As if I didn’t know * 

“Why, I’m one of the main rea¬ 
sons there's a telephone in our house 
For you can bet your life I keep the 
folks pretty busy around here 

“Just think' If wc didn’t have a 
^ , telephone, wc couldn’t order things 
in a hurry from the stores And 
Cirandma couldn’t call up to ask if 
I had a tooth And Daddy couldn’t 


talk to us when he's out of town 
And Mother would be tied down 
just something awful 

‘‘And suppose one of us suddenly 
took sick^ Or theie was a fire^ Or 
a robber, maybe^ Well, I don’t 
worry about those things when I 
see the telephone 

'‘Doesn’t (ost much cither, my 
Daddy says And Mother says, ‘I 
don’t know what I’d do without 


BELL TELEPHONE SYSTEM 


OUR POINT OF VIEW 


Patient Money 

OUR true research worker in any 
of the Gelds of pure science i» hav¬ 
ing a wonderful time. He la following a 
system—if such it may he called—that 
at Grst glance would seem lo the hard- 
headed hiiaineas man to be highly im 
practical. \et the results are «o often 
eminently practical that the same hard- 
headed business man must sooner or 
later accept the system on faith and let 
the research worker go hia own un¬ 
hindered way 

When the pure scientist sets out to 
Rnd something practical, he apparently 
turns his back on the goal To the cas¬ 
ual observer he strays so far aheld as 
to seem to be entirely off the track But 
that is the system of pure science First 
you must cultivate a large bump of cun 
osity, a bump that will urge constantly 
along unexplored paths, regardless of 
how unpromtsmg they may seem at Grst 
Then you must set out to satisfy that 
cunoeity about all kmds of things that 
may have any connection, no matter 
how remote, with the problem in hand 
During this process you will perform 
all sorts of apparently foolish experi¬ 
ments, tliiite often leading to side ex¬ 
periments along entirely different tacks 

Continuing, you will “play” and 
“waste money,” as our hard-lieaded 
business man might say But during 
the process you will be learning many 
things which, correlated, soon start to 
build a picture that holds promise. You 
will have investigated fundamental prin¬ 
ciples, accepted certain facts and re 
jected premises that have failed to prove 
up. Keeping Iwth eyes open at all times 
you will have found a hint here, a frag¬ 
ment there. Your imagination, playing 
over a broad Geld, will have enabled you 
to see clearly many things that would 
escape the observer who was concerned 
only with end products with practicali¬ 
ties And out of all this may come a new 
industry nr a rehabilitated old one, 
based on wlni vou saw in a pinch or a 
drop of something unexpected 

While du Pont chemists were “play 
mg” with jiure-science research, one of 
them noticed something unusual A cer¬ 
tain procedure yielded a material that 
was unexpected unlocked for The re 
suit IS told in the article starting on page 
78 of this issue Out of the purposeful 
playing of tl ese chemists has come a 
group of industrial products that will 
definitely inffuence our eveiyday lives 
Nylon, born of the laboratory and named 
after nothing is already “big business " 
Millions have been invested, indications 
point toward many more millions; stock¬ 


ings, fabrics, brushes, and other com¬ 
modities will pour from a Ggurative 
test-tube. 

Buried in the article mentioned is a 
near-tragic note, lightly touched upon 
in passing. At one point in the research, 
the line of approach that was eventually 
to lead to success was almost aban¬ 
doned' Prospects were dark, hope 
dwindled But persistent curiosity, 
hacked by “patient money," continued 
to probe and, probing, came through 
with a triumph of pure-science research 
Here is a lesson that should make many 
an industrialist hesitate and think 
deeply before he cuts off the Gnancial 
life stream which is making possible 
a piece of research that, at the moment, 
does not seem to be gettmg anywhere 

-A P P 

Technological Unemployment 

W HATEVER else this year's census 
will show. It will, from present 
indications, put the quietus on the 
theories of the technocrats We say their 
“theories” rather than the technocrats 
themselves for the simple reason that 
the latter are very much a going concern 
—at 80 much per membership 

lust before the turn of the year, in¬ 
dustrial production stood at 125 percent 
of the 1925-1925 average This was 
higher than the 1929 average of 119 per¬ 
cent. The roll of the unemployed last 
October was about 8,150,000. Unem¬ 
ployed in 1929 averaged less than half 
a million It is these Ggures that pro 
vide a Geld day for the “technological 
unemployment theorists ” “Just as we 
told you,” they’ll vociferate, “machines 
have replaced so many workers that we 
now have better than 1929 production 
and nearly 8,000,000 more idle than we 
had then ” 

But just as thousands of would-be 
eionomiBts have ignored certain truths 
during recent trying years, these theo¬ 
rists will forget to mention to you a 
few pertinent facts The most impor¬ 
tant of these is that, with production 
now only slightly higher than in 1929, 
employment in October was nearly 46,- 
500,000 as compared with 1929 ’b aver¬ 
age of 47,925.000 Thus, for practically 
equal production, machines (and other 
factors) have displaced about 1,500.000 
- not 8.000,000 

The principal point here is that of the 
8.000.000 unemployed, the largest pro- 
liortion are new workers. This will show 
up in the census this year. Also a large 
percentage of this total are added in 
the estimates merely because they have 
re-classed themselves as workers by rea¬ 


son of being on certain “made work" 
projects or on relief. Otherwise they 
would never have been considered 
workers. 

Machines have undoubtedly taken 
their toll of jobs. Shorter working hours 
have partly offset this. Yet we have 
done one splendid thing that many pre¬ 
dicted we would never accomplish. ear¬ 
ned production lo and beyond that of 
1929. And we have not Gnished yet. 
We still have to supply the needs, not 
only of the six or eight million increase 
in population, but also of many who 
have skimped in their buying for fear 
of the future or because they liad to sup 
port these others The prospective mar¬ 
ket for both raw and (inislied products 
18, indeed, enormous It is represented 
by both the normal demand and the de¬ 
privations of years Many more years 
will be needed to meet that double de 
mand and. in the effort to do so, industry 
will carry production to new heights, 
far beyond the 119 percent of the mo 
menious year 1929 — F. D. M. 

Do Men Like Them Thin? 

O VERWHELMINGLY do statistics 
just published by the Metropoli¬ 
tan Life Insurance Company—which 
ought to know—prove that our women 
are no longer fat. Detailed tables sub 
divided by ages and heights show that 
women of every age group and every 
height group became lighter by an av¬ 
erage of three to Gve pounds in one dec¬ 
ade. 

These reductions are attributed to 
four mam causes: Health science has 
constantly been urging that there is 
an excess of illness and death among 
the fat. Fashion decreed the slim Ggure. 
Science showed that it is better to eat 
less of the right foods—those rich m 
vitamins and minerals—than more of 
the wrong foods, those rich in calories’ 
quality versus quantity. Finally, ma¬ 
chines do more of women’s work, and 
so the women need less working fuel. 
(Some of the reductions have been bad¬ 
ly overdone, also, with illness, even 
death, the sequel to worship of a down¬ 
right fetish ) 

Thus science seems to have changed 
things around quite a lot; what will Na¬ 
ture do? If there is anything in Dar¬ 
win’s sexual selection, Nature will de¬ 
feat some of these man-made changes. 
In about 20 years there may prove to 
have been a lower marriage rate among 
women who are slim now, assuming that 
men on the whole “don’t like them thin.” 
Nature may have the last word, after all 
—the last laugh —A G. I. 
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PHILO T. FARNSWORTH 


P HILO T. FARNSWORTH ~ inven¬ 
tor of electronic television — might 
have made an acceptable concert violin¬ 
ist That 18 what his mother had hoped 
for him He acquired an elementary 
skill with the bow at an early age, and 
even at that time exhibited the kind o( 
persistence that leads to success But 
how could a youngster keep his mind 
on delicate shading of musical interpre¬ 
tation when such complex subjects as 
Einstein’s theory of relativity, the struc¬ 
ture and behavior of atoms and elec¬ 
trons, and associated mysteries, haunted 
his every wakeful hour? The lure of 
science won 

The pattern of this young inventor’s 
life departs greatly from orthodox 
stories of scientific success He is large 
ly self-educated No hallowed fellow 
ships, no rubbing elbows with eminent 
researchers in great laboratories, 
smoothed his way. Yet, in 1921, as a 
15-year-old high-school freshman be 
demonstrated mastery of his theory of 
television Farnsworth’s very first in 
ventions embraced electronic meann for 
picking up, transmitting, and receiving 
images via radio waves There were no 
moving parts This was in 1927 when 
the art of radio broadcasting was still 
young and Farnsworth was not quite 21 
Today, Farnsworth is vice-president, 
director of research, and a member of 
the board of a going concern that bears 
his name Farnsworth Television & Ra¬ 
dio Corporation 

More than 100 Farnsworth patenis 
cover all manner of television develoji 
ment, applications for 80 additional 
patents are pending A long list of these 
represents unquestionably, original art. 
and form the basis for significant patent 
interchange agreements that the com¬ 
pany has recently consummated with 
the Radio Corporation of America and 
other important factors in the industry 
Farnsworth was a farm boy, at the 
age of 6 he connected his mother’s sew 
mg machine to a toy dynamo and used 
the power thus generated to drive a toy 
motor Later, when assigned as "mus¬ 
cle man" to run his mother’s manually 
operated washing machine, he devised 
an electric motor drive and spent the 
new-found time reading science books 
at the nearest library He attended 
school some miles from the farm, cover¬ 
ing the distance on horseback. As a 
bigh-Bchool freshman, he exhibited 
definite mathematical'genius, “sold” the 


scictuc iiistruttoi on the idea of admit 
ting him to advanced courses, waded 
through every scientific book on which 
he could lay his hands, sought special 
instruction before and after school 
hours, "crammed” on certain subject- 
and jumped into college courses m 
science 

His father died in 1925 and ham- 
worth faced the necessity of (oiilnbiil 
ing to the family upkeep He iqiened 
a radio shop It failed He took a job 
in the railroad shops, but the work was 
too strenuous for a yoiingstei of slight 
build He answered a “help wanted ’ 
advertisement and was hireil as a helper 
by a professional fund raiser At thi“ 
time, the “electronic television theory 
appeared to be a long way from realiza 
tion and Farnsworth dernled to write 
It up as an article and sell it to a maga 
zine. His new employer became in¬ 
terested, took Farnsworth to a Los An¬ 
geles patent attorney, who in turn ar¬ 
ranged for a consultation with an 
eminent scientist The latter expressed 
amaxement at the originality and daring 
of Farnsworth’s plan and said If you 
have what I think you have, you have 


the woild bv the tail ” This statement 
imprtssed a banker The latter “sold" 
friends on the idea of backing Farns¬ 
worth. The youngster promptly mar¬ 
ried the girl of his choice, rented a 
small house in Los Angeles and con¬ 
verted It into a resi'arch lalairatory — 
the first Farnsworth had ever seen He 
and his wife built most of the shop 
equipment. 

Then tame the more comjilex task of 
creating hie pick-up, transmitter, and 
leeeivei Meeting with difFicully in find¬ 
ing skilled persons capable of building 
his specialized parts, he pioceeded 
alone, Farnsworth repeatedly demon¬ 
strated his genius by acquiring knowl¬ 
edge of optics glass blowing, and sev¬ 
eral other arts essential to the progress 
of his experiments Piece by piece, he 
gradually transformed his theory into 
fact. 

In some respects, the inventor of elec¬ 
tronic television resembles a heio o) 
“Horatio Alger" fiction, yet few men 
of flesh and blood have reached such 
heights of scientific aciiialitv in the 
short span of years that cover Farns¬ 
worth’s life 








As pointed out in the 
accompanying arti> 
cle, many crime In¬ 
vestigators feel that 
the old-time head- 
and-sboniders “mog" 
pictures of criminals 
ihonld be replaced 
by some snch modem 
method of photo¬ 
graphic technique as 
that shown at ri|^ 



Photography In Crime Detection 


P hotography makes many valu¬ 
able contributions to modern scien¬ 
tific crime detection Without it, the 
law enforcement officer would be minus 
many valuable records, deprived of a 
moat efBcacious method of personal 
identification, and seriously handi 
capped in his technical laboratory in 
veatigations of crime. 

The police were quick to recogniae 
the value of photography; its first land¬ 
mark in police history is the early use 
made by Alphonse Elertillon, Chief of 
the Judicial Identification Service of 
France, in the latter part of the 19th 
Century For many years thereafter the 
use of photography by the police was 
generally confined to its application to 
the problem of personal identification, 
and in this respect the record and fil- 
mg factor of the photograph of the cnm- 


Valuable Contributions . . . Need Seen for Uni¬ 
formity of Photographic Records . . . Automatic 
Cameras for Picturing Criminals in tho Act 


By J. EDGAR HOOVER 

Otraetor Padaral Buraau of tnvMtl«»tion Dnitad BUUw Departim 



inal was much more highly stressed 
than it is today In those days the facial 
features of the criminal were measured, 
as well as the bony structures of van 
ous parts of his body These measure¬ 
ments were worked into a classifica 
tion svstem in an effort to record his 
individuality for filing purposes An im 
portant supplement to the classification 
was the photograph of thecriminal which 
was filed beneath the classification 

The Bertillon system of 
personal identification, as 
It was called, has been sup¬ 
planted today by the hnger- 
print system which is infal¬ 
lible and more easily handled. 
And today, even though the 
photograph of the criminal 
18 still placed on his finger¬ 
print record card, it is not 
for the purpose of supple- 
mentmg the identification 
system, but rather to have 
available a copy of his pho¬ 
tograph if needed for inves¬ 
tigative purposes. 

In more recent times pho¬ 
tography began to find a 
new place in police work 
in . providing an accurate 
record of die scene of crime, 
traffic accidents, and the like. 


Figuratively speaking, this permitted 
bringing the scene of crime directly 
into the court room and thug giving 
the jury a comprehensive understand¬ 
ing of the getting. 

Naturally, as scientific laboratory 
practices were adopted in law enforce¬ 
ment for the analysis of evidence, lab¬ 
oratory uses of photography became 
frequent and most helpful; and today 
the application of photography to the 
scientific analysis of evidence is highly 
developed 

“ TV/f UGGING” IS the pobce tenn 

IrJ. used to designate the photo¬ 
graphing of a subject in custody for 
record purposes. It is a highly valuable 
phase of the police record. No longer 
necessary as a means of classifying the 
individuality of the person concerned 
for filing purposes, it is rather used to 
have on record a recognizable photo¬ 
graph which can be displayed to victims 
of other crimes for their identification 
or used if the subject becomes a fugitive 
sought by law enforcement authorities. 

There exists in the United States to¬ 
day a rather deplorable lack of uniform¬ 
ity among poboe and penologisU in the 
preparation of these “mug” photo¬ 
graphs. Perhaps the roost prevalent 
method is to uke a portrait type, front 
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Snch photograph! of dentures may eventotlly 
lead to the identification of unknown dead 


and profile view of the head and 
tfaoulders of the subject Some effort is 
being made to standardize the procedure 
of preparing this front and side view 
so that a uniform perspective is ob¬ 
tained by all police photographers. 
There are, however, many critics of this 
method. Many investigators consider 
that a full-length portrait—the so-called 
“stand-up” photograph—of the subject 
should ^ prepared These advocates 
contend that such a picture is much 
more natural and more readily recog¬ 
nized by a lay witness To this is adde<] 
the criticism from another school o( 
thought which recommends that the 
criminal not be photographed alone, 
either head and shoulders or stand-up, 
but should always be photographed with 
his associates in crime, this being the 
so called “gang” photograph in which 
a group of three, four, or five criminal- 
are lined up and photographed together 


the amnesia victim presents 
no special problem in the 
photographic procedure. In 
the case of unknown dead, 
however, a number of law 
enforcement agencies have 
made many advances in 
the development of special 
methods designed to produce 
as near a life-like photograph 
of the features as possible. 
Some of this work approaches 
the artistic in a rather re 
markable way Special pre¬ 
paration of this kind not only 
increases the likelihood of 
reliable identification but 
lessons the shock which a 
gruesome photograph might 



Photograph! of valuable jewelry 
are of asiistance in caae of ihefl 


the information of the court and jury. 

In an effort to improve the likelihood 
of identification from photographs, po¬ 
lice research workers are not only striv¬ 
ing for uniformity in making the photo¬ 
graphs but are conducting interesting 
experiments in the use of stereo-photo¬ 
graphs, color photographs, and sound 
motion pictures of the criminal. 

No discussion of police “mug” photo¬ 
graphs is complete without a mention of 
the use of “protrait parle ” This system 
of the “spoken photograph” was initi 
atcd by Bertillon and today it has u 
valuable use in crime detection Inves¬ 
tigators are taught how to analyze a 
photograph in order to memorize the 
features and readily recognize the coun¬ 
tenance of the individual if he is met 
in the flesh. The investigator learns to 
divide photographs into types and the 
classifications are based on such factors 
as slant of the forehead, the length and 
shape of the nose, the eyebrows, the ears, 
and other features of the countenance 
As a result of sucli detailed study of the 
picture, be is able to memorize it and 
a great many others, and thus recognize 
persons on the street or elsewhere when 
he has never seen them before except 
for a study of the photographic like 
nesses. 

Other uses of photographing for 
identification purposes include the 
photographic recording of inanimate ob 
jects, such as jewels and stolen articles 
of various kinds. When the article is 
bemg sought after it has been stolen 
the investigators are limited to the use 
of pictures made prior to its loss These 
are usuallv in the possession of the 
owner, frequently made for some other 


T he next controversy ranges around 
the clothing which the subject 
should wear in the photograph Many 
contend that the picture of the newlv 
committed [lenitentiarv inmate, made 
after he is clean -haven as to face and 
head, or otherwise barbered and clothed 
m a uniform manner, amounts to almost 
a deliberate effort to render the photo¬ 
graph difficult for use in investigative 
purpose.- Again, penologists are being 
urged to prepare a photograph of the 
criminal in street clothes just before 
his release after serving a long sentence 
m order that the existing photographic 
record may not be so obsolete as to be 
useless To this might be added the con¬ 
troversy between those who feel the sub¬ 
ject should appear in at least ore view 
with his hat on. as against those who 
would primp him up with nireK brushed 
hair for the occasion 

Routine photograph- are made bv 
police of amne-ia victims and of un¬ 
known dead Thi- procedure permits 
wide circularization for identification 
purposes, including newspaper publica¬ 
tion* if deemed desirable Of course. 


Searching the photographic 
file oi the single fingerprint 
section oi the Federal Bureau 
of Invesligation at Washington 


have on bereaved relatives. 

Where decomposition is in 
an advanced state it is some¬ 
times possible to photograph 
only parts of the body such 
as the teeth, for identifica¬ 
tion purposes 

Another application of 
photography to the person in 
police work concerns its use 
in making a pictorial record 
of wounds or other special 
conditions of the body. In cases 
of VICIOUS assault or murder, photo¬ 
graphs of the victim are frequently 
made and include close-up pic¬ 
tures clearly depicting wounds and 
other effects of weapons These make 
a valuable record in discussing the 
effects of such assaults and graphically 
illustrating the exact nature of them for 



purpose On tlie other hand, booty is 
often recovered from tbievea or tbeir 
fences and the true ownership estab¬ 
lished only after photography and pub¬ 
lication The police usually recommend 
that photographic records be made by 
owners of unique and valuable property 
which may be stolen; many insuraaoe 
companies follow this practice. 
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Photography offers the ideal way of of St. Louis, Missouri, after being the perpetrator can be identified is indeed 

graphically portraying the scene of victim of a number of burglaries, ar- a rich prize, but, so far, success has been 

crime, and sometimes in rare instances ranged an automatic camera system rather infrequent With further improve- 

the crime itself. The modern investiga- equipped with flashlights, whereby he is ments in the manufacture of photograph- 

tive agency provides for routine and reported to have been successful in ob- ic equipment and film, and possibly with 

efficient photography of the scene of taming an excellent photograph of a the utilization of infra-red light, greater 

action in murder cases, assault, certain burglar following entry into his store, success may follow Ultimately, perhaps, 

robheries, automobile accidents, and the the picture subsequently receiving some photographs of marauders will be ob- 

like Such photographs become invalu- prominence in the national 

able in a subsequent study of the crime press Still another such T 

and a re-accounting of the action before photograph involved the use - 

the jury or persons not familiar with of It home made affair by 

the scene They become most useful at means of which a vagrant 

times in the interrogation of suspects was automatically pictured 

and of witnesses, when they are not when he opened a refrigera- 

only valuable as a pictorial reproduc- tor door which was on the 

tion of the situation for reference pur porch of a citizen's home m a 

poses, but sometimes act as a surprise Maryland suburb of Wash 
inducement to confessions when pre- mgton, D C The latter case 

sented to the criminal who up to that is particularly mterestmg m 

point has reassured himself that the that this same photograph 

action of the commission of the crime was the means of identifying 

IB unknown because there were no eye the thief—when his body was , 

witnesses at the time of its commission found a few weeks later after [ 

Particularly graphic m this latter re having been struck by a rail- ^ 

s|iect are those rare pliotographs depict road train—as a criminal | 

mg the commission of the crime itself. with a previous police record. Section of a piece of carbon paper, photo- 

Several instances of this kind have come There are frequently in graphed under slanting light, reveals message 

to the attention of the Fed¬ 



eral Bureau of Investiga¬ 
tion A photograph in the 
collection of a Larkspur, 
California, citizen depicts a 
-tagecoach holdup reported 
to have taken place at 
Ahwahnee, California, in 
1901. The picture clearly 
shows the robber dominat¬ 
ing his victim and is said to 
have been taken by one of 
the passengers on the coach. 


tamed m pitch darkness 

The miniature camera is 
also used to advantage Can 
did shots of the criminal or 
of his activities are some¬ 
times made In this work 
such accessories as the 
telephoto lens and right- 
angle view finders are often 
helpful 

Occasionally a photo¬ 
graph, instead of placing 


Another such picture re- Blood spots on a blue coat, invisible to the unaided eye. the person charged at the 

suited when a storekeeper '*«*’* brought out vividly when the clothing was phoiographed scene of crime, may he used 



Two 

taken 

withot 

subjec 

raphy 


mamples of pictures 
lilh concealed cameras, 
: the knowledge of the 
s pictured Such photog- 
ij be of great assiet- 


use today secret automatic 
cameras di signed to take pho¬ 
tographs of criminals com¬ 
mitting an unlawful act With 
the highly sensitive film emul 
sions now available, these 
devices would seem to have 
some value if the actuating 
means of operating tlie cam¬ 
era 18 a practical one Such 
cameras have been reported 
as installed in theater ticket 
booths where the overhead 
canopy lighting is favorable, 
and m institutions where, 
because of the existence of 
large sums of money, at¬ 
tempts at robbery are antic¬ 
ipated A good photograTih 
of a criminal act whereby the 


bv the defense to show that 
the suspect was not at the scene of 
crime .Such photographs were im¬ 
portant in a case some time ago; pic¬ 
tures showed the accused with other per¬ 
sons at a locution a long distance from 
that where the crime took place These 
pictures also recorded an event, the time 
of which was identical with the time of 
llie < rime Pictures of tins latter kind are 
usiialK made for some other specific 
purpose. Frequently, however, details 
are recorded in the photograph which 
later become valuable in an inquiry or 
toiitroversy which may be quite unre- 
laied to the original object of making 
the photograph and without any inten 
tion on the part of the original photog¬ 
rapher to have included the incidental 
information. In this respect photographs 
are frequently more valuable and com¬ 
plete than the recollection of an indi 
vidual concerning what he visualized at 
the tune, especially when his attention 
during the time in question was not 
necessarily focused on the subject of 
later discussion. 

There was a time when photogra¬ 
phers would often say: “What you 
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L«/l. An example of erated 
writing that was made viaible 
by photography with ultra¬ 
violet. Below, center The 
lettering on a leather bag was 
removed io as to be inviiible 
to the unaided eye, yet shows 
plainly when bag is photo¬ 
graphed by infra-red Below, 
right Upper picture shows 
a serial number that was 
changed; lower picture, taken 
by infra-red illumination, re¬ 
veals original number plainly 


cnn’t sec you can’t photograph.” In the 
Scientific Crime Detection Laboratory 
this adage is certainly a fallacy. Over 
and over again the camera is utilized to 
produce a record of that which cannot 
be seen with the unaided eye. In the 
Technical Laboratory of the Federal 
Bureau of Investigation at Washington, 
photography is an all-important part of 
the routine handling of cases submitted 
tor examination An “object shot” is 
made of every piece of evidence sub- 
mrtted to the Bureau’s Laboratory for ex¬ 
amination This constitutes a valuable 
record m the files of the condition of the 



be readily restored by means of photog¬ 
raphy. Sometimes the ink pigment 
IS worn from the surface so that no evi¬ 
dences of it appear, yet it may be found 
below the surface bv infra-red photog¬ 
raphy A particularly good illustra¬ 
tion of this 18 the case of a leather 
money bag, on the surface of which 
could be seen no writing, an infra-red 
photograph graphically disclosed the 
name of the liank from which it had 
been stolen 

X rav photography in the Laboratory 
IS sometimes used to disclose the con¬ 
tents of suspicious packages. The ap 
plication of X-rays and photography 
for the determination or identification 
of materials is also usable. X-rays will 
disclose many kinds of hidden objects 
ID the shoes or clothing of a prisoner 
Objects swallowed by persons, or bullets 
in the bodies of victims, are clearly dis¬ 
closed through use of the X-ray. 

The technical testimony of the labo¬ 
ratory witness in court nearly always is 
supported by photographs Frequently 
lie prepares large photographic charts 
in which the fingerprints, the hand¬ 
writing, or the bullet markings are 
magnified many times so that the jury 
can clearly follow his exposition of the 
identification. An additional advantage 
of this procedure is that fhe photo- 


evidence upon receipt. It furnishes the 
possibility of secondary evidence in the 
remote event that the original evidence 
may become damaged or deteriorated. It 
is used at times in court to establish 
positively that the original article then 
in the court room is the same one which 
was examined in the Bureau’s Labora¬ 
tory at some previous time 

D uring one stage of the chemical 
development of latent fingerpnnts 
on paper, fugitive iodine fumes are util¬ 
ized If good, readable fingerprints are 
thus found, they can be recorded only 
by photography for they soon disappear 
from the paper This is done in the FBI 
Laboratory by means of a fixed-focus 
automatic timing camera which pro¬ 
duces a picture of the document with the 
fingerprints thereon at exactly ] to 1 size. 

Special photography is essential m 
the examination of many problems in- 
volvmg questioned documents. Chemi¬ 
cal erasures are delected, and the orig¬ 
inal writing before erasure made read¬ 
able, by photography in ultra-violet il¬ 
lumination Hardly noticeable indenta¬ 
tions in the paper caused by the pressure 
of pen or pencil perhaps on another 



graphs are introduced in evidence as 
official exhibits. They thus become a 
permanent record of the case and may 
be taken into the jury room where they 
are of considerable assistance to the 
jury in reaching its verdict 

In order to complete the story of 
photography in crime detection we must 
not omit its importance in police train¬ 
ing. The Training Division of the FBI, 



sheet are made plainly visible through color and kind can sometimes be defi- which includes the FBI National Police 


photography utilizing special side light- nitely segregated due to their difierent Academy, is fully equipped with every 
mg which throws the hills and valleys efiects on the photographic plate. modem apparatus for visual education. 


of the pajier into sharp relief. Special 
photographic methods have been de¬ 
vised for producing a readily readable 
photograph of the impressions left on 
carbon paper Ink strokes which ap¬ 
pear to the unaided eye to be the same 


Photography with infra-red illumina¬ 
tion produces other results. Writing pre¬ 
pared with an ink which is opaque to 
infra-red, and subsequently obliterated 
with an over-layer of another kind of ink 
more transparent to the red rays, may 


Sound motion pictures, projection glides 
in color, and large photographic charts 
combine to provide in a few weekf or 
months of concentrated training the ex¬ 
perience of veterfini of many years 
service. 




A Bridge That Floats 


T he world’s most remarkable bigli 
way bridge—with a floating portion 
6561 feet long made up of huge con 
Crete and steel pontoons which carry a 
four-lane express highway—is now the 
center of engineering interest in the Pa 
cific Northwest. It is part of the Snoqual 
mie Pass East-West highway across the 
Cascade range where that highway en 
ters the city of Seattle, on the shores of 
Lake Washington. This great eleven-unii 
bridge-highway project runs from the 
southern heart of the Seattle business 
district for six and one half miles due 
east, directly across the middle of the 
beautiful lake which bounds Seattle on 
the east, on across Mercer Island, and 

thence to the mainland. Work_ 

on the project is bemg speed 
ed to have it ready for the 
rush of snmraer tourist traf¬ 
fic by July first of this year. 

The bridge project is cost 
mg $8,854,000. The Washing¬ 
ton State Tollbridge Author¬ 
ity, which public body is also 
constructing the Tacoma Nar¬ 
rows suspiension bridge, is the 
developer of this project The 
State Highway Department 
let a contract on November 
first for a nine-mile stretch of 
fust, four-lane, arterial high¬ 
way that runs directly east 
toward the mountain town of 
Issaquah. This stretch is at 
the eastern end of the bridge 
project. 

The two projects — the 
bridge and the above-men¬ 
tioned stretch of highway- 
chop nine miles oS the total 
distance between Snoqualmie 
Pass and Seattle, eliminate 65 
percent of the curvature and 
50 percent of the rise and fall, 
and save an hour for pas¬ 
senger cars and two hours for 
trucks on the mid-state high 
way to the east. 

For 25 years, local people dreamed of 
a way to cross Lake Washington with a 
huge bridge and avoid the twisting Se- 
attle-Cascade route through Renton, at 
the southerly end of the lake, and over 
the rough wooded foothills and canyons. 
The lake is 20 miles long and runs along 
the entire eastern boundary of Seattle 
between the city and the Cascade range. 
Lake Washington Canal, for deep-water 
diips, connects the lake with Puget 
Sound. Even at Seattle’s famed Seward 
Park Peninaula, where the lake is nar¬ 
rowest, the cost of a bridge would be 


Four-Lane Highway on Monster Pontoons. .. Over 
a Mile Long... Tied By Cables to Great Anchors 
iiV' Bottom Mud ... Safe, Vibrationless, Permanent 

By CHARLES F. A. MANN 


fantastic and too far south of the needed 
traffic route into the city’s downtown 
shoppmg area. 

It would cost between $35,000,000 and 
$50,000,000 to build a suspension span 
across the lake itself, and there was no 
precedent for such a bridge because no 
piers have ever gone down to 400 feet 



A recent air photograph of the Lake Washington Bridgi 
showing work progress. ‘‘Gale" span will be near gaj 


below water level. Pier footings would, 
in fact, have to go much deeper than that 
Lake Washington, only a few feet above 
the level of Puget Sound, is very wide 
and deep. The water vanes from 150 to 
200 feet deep, and the bottom is soft mud 
for over 100 feet below that. Jet borings 
have gone down into this mud nearly 
325 feet below the surface of the lake, 
but there is nothing firm enough on 
which to rest a giant bridge Such deep 
piers were, therefore, out of the ques¬ 
tion. 

Engineering research on this probletn 


finally centered on the present route as 
the best, and a pontoon bridge was de¬ 
cided upon. The decision sprang, not 
from desire or design, but from simple 
necessity Conditions were favorable for 
the construction of a floatmg structure 
There is no current or tide and only a 
slow seasonal variation of three feet in 
the water level The lake 
water is fresh so that it would 
not deteriorate a floating con 
Crete structure No ice of any 
consequence forms on the 
lake in winter Finally, the 
mud of the lake bottom would 
provide a strong foothold for 
heavy anchors which would 
hold the bridge in place with 
huge cables 


decision was made to con 
struct the bridge m this fash 
ion, innumerable questions 
were directed by Seattle citi¬ 
zens toward Mr Charles E 
Andrew, Chief Engineer of 
the Lake Washington Bridge 
They wanted to know why a 
concrete pontoon was to be 
used, and would it sink in a 
storm, and what holds the 
pontoons together’ 

Even the Seattle news 
papers were so puzzled that 
they condemned the project 
editorially as technically im 
possible. They were sure the 
whole thing would sink in a 
storm As layman, they can 
be excused for tlieir bewil 
dered attitude for this will ne the first 
bridge of its kind ever built anywhere in 
the world It is true that there are pon 
toon bridges across the Rhine at 
Coblenz, across the Golden Horn at 
Istanbul, and at Ebrie Lagoon, Ivory 
Coast, French West Africa—but these 
are simply bridge decks built across 
floating boat-shaped pontoons anchored 
like scows The only other concrete 
pontoon bridge is now being con¬ 
structed at Hobart, Tasmania. 

The key to the six and one half mile 
project is the lake crossing of 7800 feet. 
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At each end there i» a low steel truss 
span, a heavy steel transition span, and 
a novel floating “gate” on the Mercer 
Island side This gate opens the struc¬ 
ture to provide a clear 200-foot channel 
to allow the biggest ships to pass The 
end span system is of ample clearance 
(30 to 38 feet, with water depth of from 
^ to 60 feet I to take (are of 95 pen cut 
of the lake boat traffic, including tugs, 
and the floating draw-span will amply 
care for all the rest 

The floating section is 6561 feet in 
length, made uji of 10 identical middle- 
section pontoons, and 12 of special 
shape These special ones, with but a 
slight variation in design, are used at 
each end in connection with the transi¬ 
tion (ferry-slip type) spans and the 
ship lock on the Mercer Island side The 
principal or typical, pontoon® are 349 
feet 10 inches long, 59 feet wide, 14 feet 
SIX inches deep Each is made of dense 
concrete and slightly under 350 tons of 
closely spaced reinforcing steel bars 
of an inch in diameter This steel is 
placed in all walls, bottom top, and rail¬ 
ing 

Each pontoon weighs 4558 tons, and 
normally floats about seven feet two 
inches deep in the water The unusual 
feature of this construction is the utter 
simplicity The outer walls of the pon¬ 
toon, the bottom slab, and the roadway 
slab on top are eight inches thick, while 
the entire system of inside compartments 
and the end walls are six inches thick 
The interior of each typical pontoon sec¬ 
tion IS divided into 96 cells of about 14 
cubic feet each Each strip of four cells 
across IS connected by openings to an¬ 
other strip of cells, making eight cells 
in each of 12 water-tight compartments, 
any three of which can be injured and 
flooded without disruption of traffic due 
to lack of buoyancy 

The roadway slab, which carries a 



The pontoon between 
the guard “wings" will be palled back into the "U” of the nerllon at the lop 


four lane, 45-foot roadway, 24-foot side 
walks, and a three foot concrete guard 
railing on each side, is intt grally a part 
of the pontoon For each 53 tons of load 
on the roadway, the pontoons sink into 
the water one inch. Thirty passenger 
autos on one pontoon would just about 
add enough weight to sink them down 
a mere inch' 

T he loading capacity of the floating 
section IS figured for a 90-mile wind 
plus four lanes of 20-ton trucks, bumper 
to bumper Thus the factor of safety 
IS adequate because such a combination 
IS unlikely Should it occur, the pon¬ 
toons would sink about 22 inches into 
the water Obviously, the total weight 
of each pontoon is so great in propor¬ 
tion to any possible load that a 50 per¬ 
cent capacity load driving down one side 
of a pontoon in a high wind would cause 
so little vibiation and movement that a 
pedestrian could easily imagine that he 
IS walking on a highway on solid ground 
A SIX foot wave height has been provided 



Sketch (bowing section of one pontoon and osanner in which a 
attached to the middle of each pontoon and to hoavy anchors i 


for by making the railing three feel 
above the side- ol the structure, or nor 
mally 10 feet above the waterline 

Transversely, through the middle of 
lach pontoon, runs a cable ciiunneJ and 
racking mechanism, in a steel beam 
channel, that carries the ends of two 
2^4 inch steel cables into the side of 
the pontoon Tliese cables run up on a 
low angle from flat, umbrella-shaped 
concrete anchors, sunk by water jets in¬ 
to the soft lake bottom, to the racking 
mechanism inside the middle of each 
pontoon Hydraulic jacks can be quickly 
lowered to rack these cable-ends back 
and forth to take up or let out slack 
to lompensate for seasonal variations 
of the lake level A movement of 12 
feel has l>een provided for, and their 
peculiar method of connection with 
the pontoon prevents, or rather acts 
against, any tendency of the pontoons 
to rock in a storm The cable sad 
dies literally lie the pontoon to the 
lake surface and exert a downward 
pull The wing-lype anchors are 26 feel 
wide and 14 feel deep. 

Each of the pontoon 
sections IS connected to the 
adjoining jKintoon in an 
unusual manner Around the 
top, bottom, and sides of 
each end runs a row of 
huge three-inch bolts, 54 
in all, that run through steel 
tubes imbedded in the con 
Crete end-walls A double 
nut locks them securely A 
soft rubber ring, located a 
round the outside ring of 
bolts, is squeezed water 
light when the pontoons are 
bolted together. The remain¬ 
ing space between the pon¬ 
toon ends — slightly over 
one inch—is unwatcred and 
grouted with dense cement- 
sand mixture. A third sys¬ 
tem of shear-stress between 
pontoons is provided. This 
consists of two three-foot- 
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Lowering one of the immenae an¬ 
chors. the siee ol which may be in 
dicated by comparison with the men 


square concrete plugs, or keys, project 
mg into the adjacent pontoon 12 inches 
Thus with these concrete shear keys, 
the 54 three-inch bolts, and the con¬ 
tinuous ring of cement grouting, the 
entire Boating section becomes one 
continuous concrete monolith, with any 
two jiontoons capable of sustaining a 
completely flooded middle pontoon un¬ 
til any possible repairs can be effected 
In such a case traffic would have to 
be thinned out, of course 
And, say the engineers, nobody knows 
just how much “bend" or "give” there 
IS in a mile and one-fifth of concrete 
ribbon, but it is estimated to be several 
feet, particularly because of the dense 
steel reinforcing system used in all the 
walls. 

N O painting, or any other repair ex¬ 
pense will ever ^ necessary The 
steel anchor cables rest m fresh water, 
submerged and away from the air Slight 
seepage may occur in a faulty panel, 
but a portable pump outfit can keep the 
bridge bailed out Once a month the 
manhole covers~12 on each pontoon— 
will be lifted and the interior inspected 
It IS estimated that about 100 gallons of 
water per year will seep into the entire 
bridge, and this is less than normal 
“creep” of water up the walls and onto 
the roof, or highway deck, slabs' 

Even if all the rubber sealing gaskets 
give wav, the concrete grout extending 
to within eight inches of the outer rim 
will keep all water out of the bolt-holes 
and away from the end compartments 
It 18 claimed that this is one of the 
most remarkable pieces of concrete con-. 
struction ever attempted Approxi¬ 
mately 2110 cubic yards of concrete 
will go into each pontoon. 

On Harbor Island, Seattle, 16 miles 
from the bridge site, a pair of graving 
docks was built especially to construct 
the pontoons One graving dock is 70 by 
365 by 15 feet deep and the other is the 
same width and depth but is 400 feet 


long. Steel tide gates are placed at 
each end. The concrete bottom slab of 
each dock is floored with wood which 
makes the bottom form of the pontoon’s 
bottom slab Concrete for the pontoon 
bottom 18 poured on this after the steel 
mat IS laid After a few hours delay, the 
interior cell walls, three longitudinal 
central walls, two outer walls and 25 
transverse walls are made in one con¬ 
tinuous pour Vibrators make the con¬ 
crete vejy dense around the steel rein¬ 
forcing wire Finally, the top slab is 
poured after the cell forms are removed 
All forms are heavily oiled 

Four and one half days from the tone 
the deck slab is poured, the end gates 
are raised and the graving dock flooded 
so that the pontoon is simply floated 
out to be towed by two tugs to the 
bridge site 16 miles away After all pon¬ 
toons are assembled, deck railing and 
sidewalks and curbing will be poured, 
and electric lamp posts set 

The entire project begins on Rainier 
Avenue m Seattle and runs through 
twin, two-lane self-ventilated tunnels un¬ 
der Mt Baker Ridge a distance of 1400 
feet from portal to portal. Thence it 
goes down to the lake on simple truss 
spans and one 215-foot arch span to the 
novel transition span mentioned before 
This span permits movement between the 
rigid portions of the bridge up and down 
and sideways to compensate for changes 
in the lake level, traffic load, misalign¬ 
ment of piers due to wind pressure, and 
wave action From there the highway 
crosses the first 15 floating concrete pon 
toons and runs to the draw-span located 
1500 feet out from the Mercer Island 
shore 

At that point, a 378-foot movable pon 
toon section can be telescoped into a 
“lJ”-8haped section to give a 200-foot 
clear channel for ships Special steel 
buoyancy pontoons will be floated under 
the “U" arms to compensate for the 
extra weight of cable drums, motors, 
and heavy steel track for the floating 


movable section Two 75 horsepower, 
geared motors will Work the cables that 
move the floating draw-section Each 
half of the “U” pontoons (a forked 
pontoon and two narrow side pontoons) 
will curry a two-lane road Anchors at 
the sides, as well as fore and aft, are 
provided here to carry the extra stresses 
East of the draw section will be an 
other transition span, another arch span, 
and the approach spans On Mercer Is 
land will be an eight-lane tollgate. The 
tolls at this gate will be about 25 cents 
for each passenger car plus five cents 
for each passenger, and for trucks it 
will be from 50 cents to $3 50 each 

T he Mercer Island end of the project 
consists of a four-lane express high¬ 
way. with under- and over-pass for local 
island boulevards and an approach road 
on both sides Between Mercer Island 
and the East shore, two major sections 
are necessary The first is a truss and 
East Channel span 215 feet long, with a 
clearance of 39 feet and a total length 
of 1360 fei t This is followed by a 2000- 
fool highway section and then a 2000 
foot concrete viaduct across Mercer 
Slough 

So long and involved was this proj¬ 
ect that It was split into eleven units, 
each under a separate contract Nearly 
twenty large Pacific Coast Contractors 
are engaged in rushing this complicated 
project through in time to meet a PWA 
deadline of July 1, 1940 
The Lake Washington Bridge is being 
built bv the Washington Tollbridge 
Authority, headed by Lacey V. Murrow, 
Director of Highways Charles E. An¬ 
drew, R B McMipn, Admiral Luther E. 
Gregory, and R H Thompson constitute 
the board of consulting engineers, with 
Mr Andrew as chairman Mr, Andrew 
IS, m fact, in charge of both the Lake 
Washington and the Tacoma Narrows 
Bridges Mr G A Gregory is project 
engineer and L R Durkee is the resi¬ 
dent engineer inspector for the PWA. 
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Fiber From Abundant Raw Materials . . . Fiber 
is Only One of a Large Family of Chemical Products 
Known As Nylon . . . Research That Led To Them 


F or many years the du Pont Com¬ 
pany has earned out research dt- 
rected to the unprovement of exist¬ 
ing products and the development of 
new products, but it was not until early 
in 1928 that “pure” or fundamental re¬ 
search was started. Whereas the “ap¬ 
plied" research previously carried out 
was directed to immediately practical 
ends, the “pure” research begun by the 
Chemical Department some 10 yMrs 
ago was designed primarily to develop 
fundamental information about chemi 
cal products and processes, with no 
thought that the information developed 
would be of immediate practical value 
The first study undertaken in connec¬ 
tion with this fundamental research pro¬ 
gram was directed to a better under¬ 
standing of how and why certain of the 
tiny building blocks or molecules, of 
which all matter is made, unite to form 
“giant” molecules such as those found 
in rubber, cellulose, and resins Chem¬ 
ists have long been vitally interested in 
this subject of giant molecules, tech 
nically known as superpolymers, and in 
learning everything possible about the 
mechanism of what the chemist calls 
polymerization, which, after all, means 
only the process by which large mole¬ 
cules are formed from small molecules 
Such information has a two-fold value 
First of all, It satisfies the chemist’s in¬ 
herent curiosity about the constitution 
of matter He wants to know, for ex¬ 
ample, what rubber is and why it 
stretches, and why the cellulose of cot¬ 
ton IS in the form of long fibers 

An understanding of such processes 


By H. T. 

as polvmenzatiun also enables the 
chemist to direct certain of the forces 
of nature along desired lines, one result 
of which is that he is able to make 
thmgs which nature failed to provide. 
It 18 . indeed fortunate that man is en¬ 
dowed with this insatiable curiosity 
concerning the things which 
surround him, since it has 
been through his efforts 
understand these thmgs that 
he has been able to master 
his environment. 

Out of the study of polym¬ 
erization begun by the 
Chemical Department m 
1928, fundamental information of much 
academic importance was developed It 
was demonstrated, for example, that 
certain small molecules could be made 
to unite m such a way as to form giant 
molecules of great length — so-called 
linear superpolymers, the small mole¬ 
cules being joined together end to end 
somewhat like a chain of ordinary pa 
per clips 

As yet this information was only of 
interest to chemists who wanted to know 
more about how matter is built up from 
the tiny molecular building blocks, but 
after this fundamental research had 


RUTLEDGE 


been under way for about two years, 
something happened which was destined 
to be of far-reaching practical value. In 
attempting to remove a sample of a 
molten long-cham superpolymer from 
the still in which it was prepared, one 
of the research chemists engaged m this 
study noted that the molten 
polymer could be drawn out 
the form of a long fiber, 
somewhat like that of silk 
He noted also that, even 
after the fiber was cold, it 
could be further drawn to 
several times its original 
length Such a phenomenon 
had never before been observed 

While this original fiber was not very 
strong or elastic and, in addition, was 
softened by hot water, it, nevertheless, 
suggested the possibility that some 
related type of superpolymer might give 
hbers which would possess the charac¬ 
teristics desired for use in textiles Fur¬ 
ther research was accordingly under 
taken, directed to the synthesis of a 
superpolymer from which strong, elas¬ 
tic, and water-resistant fibers would be 
drawn or spun This particular research 
was, of course, of a very practical na¬ 
ture, and we shall not here follow fur¬ 
ther the fundamental research on polym¬ 
erization which, however, was con¬ 
tinued and IS still being earned on. 

P RACTICAL research directed to the 
synthesis of a superpoljmer from 
which fibers could be drawn suitable for 
textile purposes did not bear immediate 
fruit. Many difficulties were encoun¬ 
tered. Numerous superpolymers were 
synthesized, but some of the resulting 
fibers were deficient in strength and 
elasticity, while others, although suf¬ 
ficiently strong and elastic, softened at 
quite low temperatures, or were sensi¬ 
tive to water. In other words, they did 
not possess the properties required of a 
textile fiber The outlook at one time 
was so dark that consideration was 
given to suspending this particular line 
of applied research. But finally a 
superpolyraer of a different type waa 
prepared, known as a polyamide, from 
which fibers that were spun by hand 
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These “blenders" contain nylon chip* about to 
be transformed into yam for various textiles 


were found to poaaee* «uch character- 
iatics as to warrant extraordinary efforts 
to bring the development to coounercial 
success. 

Much work was yet to be done, how¬ 
ever, between that day when the first 
polyamide fiber was extruded through 
an improvised spmneret made from a 
hypodermic needle, and the announce¬ 
ment of nylon by du Pont. Hundreds 
of different polyamides had to be syn¬ 
thesized before superpolymer* having 
the desired characteristics were found, 
It was then necessary to investigate 
sources of raw materials for the interme¬ 
diates needed in making these super- 
polymers, and to devise practicable pro 
cesses for making these intermediates 

B ut painstakmg study, together with 
the “patient money” necessary for 
successful research, finally won out, and 
on October 27, 1938, du Pont an¬ 
nounced to the world the development 
of a group of new synthetic superpoly¬ 
mers from which, among other possible 
applications, textile fibers could be spun 
surpassing in strength and elasticity any 
previously known textile fiber, whether 
cotton, linen, wool, silk, or rayon. 

Nylon 18 the generic name choacn 
for the synthetic linear superpolymers 
developed in connection with the re¬ 
search just outlined Nylon is officially 
and ecientifically defined as “a man¬ 
made, protein-like, chemical product 
(polyamide) which may be formed into 
fibers, bristles, sheets, and other form* 
which are characterized, when drawn, 
by extreme toughness, elasticity, and 
strength." 

Note that nylon is a “pro- 
tein-hke chemical product." 

This means that it has some¬ 
what the same chemical com¬ 
position as the protems, of 
which silk, hair, and wool are 
common examples Nylon 
does not, however, have an 
exact chemical counterpart 
in nature, and fibers made from it can¬ 
not, therefore, properly be referred to as 
“synthetic silk,” although resembling 
silk in certain respects The synthetic 
material — or rather, family of mate¬ 
rials — known as nylon is not only new, 
but different from any existing natural 
product. 

Again, nylon “may be formed into 
fibers, bristle*, sheets, and other forms.” 
From this definition, it follows that ny¬ 
lon does not refer simply to the fibers 
or yam spun from a polyamide, as many" 
thought, but rather to the polyamide 
itself from which fibers, bristles, sheets, 
and the like, may be formed. The term 
“nylon” does not refer to any particular 
form of the fiolyamide any more than 
doe* the term "glass” refer to any par¬ 
ticular form or item of glass. Also 
nylon does not have reference to one 
particular chemical compound, but 


rather to a family of related 
compounds: the polyamides, 
of which there are many 
members. 

The superpolymers of the 
nylon polyamide family 
be made m several dif¬ 
ferent ways One of the 
simplest involves the reac¬ 
tion of a dibasic acid, of 
which there are many, with 
an orgUhic diamine, the two 
hooking together in chams 
This reaction, which results 
in the formation of relative¬ 
ly small molecules, is fol¬ 
lowed by heating to bring 
about the union of many of 
these small molecules to 
give the giant polyamide 
molecules. 

This 18 , in effect, what happens when 
a dibasic acid and a diamine are heated 
together, and the product produced by 
the reaction is called an amide When 
the chain is made up of many links, 
the resultmg product is a polyamide. 

Smee a product formed in this way i* 
a polymer, long-chain polyamides are 
also spoken of as superpolymers The 
polyamide superpolymers made from a 
dibasic acid and a diamine are known 

Though It was indicated above that 
the polyamide chain might be infinitely 
long, in actual practice, those in nylon, 
by proper control of the reaction, are 
purposely limited in length in order 
that the nylon may have desired physical 
qualities for proper mechanical proces¬ 
sing of different types 

Since there are dozens of 
different dibasic acids, dia¬ 
mines, and the so-called 
ammo-acids, as well as other 
compounds which may be 
used in making polyamides. 
It follows that many differ¬ 
ent tvpes of nylon are possible 
For example, if there were 
only 10 different dibasic acids and 10 
different diamines, it would be possible 
to moke 10 times 10 or 100 different ny¬ 
lons. Actually, by inter-polymerization 
of various dibasic acids, ammo-acids, 
and diamines, thousands of different 
nylons are possible; for example, one di¬ 
basic acid could be made to react with 
two different diamines at the same time, 
and in varying proportions, or vice 
versa. Also, two or more different nylon 
polymers might be blended to give a 
composition different from that of the 
parent nylons. It should be apparent, 
therefore, that an almost unlimited 
number of nylons are possible — with 
different melting points, solubilities, 
and so on. Some, for example, might 
be quite flexible, while others would be 
stiff or rigid. 

Since nylon is not one particular 
polyamide, but rather a family of re¬ 


lated polyamides, it might be expected 
that various raw materials could be 
used 111 making various types of nylon, 
and such is the case. One particular 
type winch now appears quite promis¬ 
ing for making textile yarns can be 
made from a dibasic acid derived from 
phenol, and a diamine likewise derived 
from phenol Oxygen from the air is 
also needed in making the dibasic acid, 
and ammonia is used in making the 
diamine Since phenol is commonly de- 
iived from bituminous coal, and smee 
ammonia is made synthetically by caus¬ 
ing the hydrogen from water to unite 
with nitrogen from the air, it follows 
that this particular nylon is derivable 
from coal, air, and water Other raw 
materials might, however, be used to 
advantage in making other types of 
nylon For example, one type which 
hag been found useful for certam pur¬ 
poses involves the use of a dibasic acid 
derived from a vegetable oil It is thus 
evident that agricultural raw materials 
as well as mineral raw materials may 
enter into the manufacture of nylon. 

W HILE It 18 of economic and indus¬ 
trial significance that nylon can 
be made from domestic raw materials 
such as coal, air, and water, of which 
this country has on abundance, this it 
only a part of the story. The layman 
may sometimes wonder why a product 
based on cheap and abundant raw ma¬ 
terials should not itself be “dirt cheap.” 
He frequently fails to appreciate that, 
in order to make a product such as nylon 
from “coal, air, and water,” many in¬ 
tricate chemical reactions must be ear¬ 
ned out, involvmg elaborate and costly 
equipment, with rigid control at each 
and every step of the process. 

The most interesting physical prop¬ 
erty of nylon is that it can be cold 
drawn. If a fiber of nylon which has 
been made under low tension is sub¬ 
jected to further tension, it can be drawn 
to from four to seven times its original 
length, depending upon the particular 
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polyamide being used in that type. 

A hijidtly interesting phenomenon 
occurs during this stretching operation. 
The long, chain-like molecules which 
make up the undrawn fiber are ar¬ 
ranged m a helter-skelter fashion like 
the mdividual straws in a haystack but, 
on drawing this fiber to several times 
Us original length, the long-chain 
molecules lake on an orderly arrange¬ 
ment They become parallel to one an¬ 
other 

This peculiar behavior, known to the 
chemist as “orientation" of the mole¬ 
cules, 18 more than just an interesting 
phenomenon, for on this property hinges 
the very important industrial value of 
nylon The practical significance of this 
properly, partKularlv as applied to tex 
tile fibers, is that, on cold drawing, ny¬ 
lon becomes exceedingly strong and 
elastic One might think it is originally 
elastic, since it can hi stretched to sev 
eral times its initial length But elas 
ticitv means more than "stretchability ” 

T he degree to which a stretched ma 
terial comes back to its original 
length 18 a measure of true elasticity, 
A piece of warm molasses candy, for 
example, can be stretched to great 
lengths but it isn't elastic, it 
will not spring back Similarly, if a 
nylon fiber, made under low tension, is 
stretched to, let us say, double its orig¬ 
inal length. It will not spring back, but 
will remain double its original length 
If, however, it is drawn to some four to 
seven times its original length, depend¬ 
ing upon the type of nylon, it becomes 
truly elastic, with the result that, if it 
IS stretched farther, il does spring back 
—not, of course, to its original length 
before being stretched at all but to the 
length It had when it assumed the prop¬ 
et ty of true elasticity F.ven if kept 
stretched for days, the oriented nylon 
fiber does not lose its high degree of 
elasticity 

Drawn nylon fibers possess not only a 
high degree of true elasticity, but also 


great tensile strength. Nylon can be 
drawn into fibers which, for a given 
size, are stronger than corresponding 
fibers of cotton, Imen, wool, silk, or 
rayon. The superior strength of drawn 
nylon is due in part to the fact that 
the long, oriented molecules lie so close 
together as to give rise to powerful inter- 
molecular forces which resist slippage 
of the molecules when tension is ap¬ 
plied Breaking of any material is dut 
only to separation by force of the mole 
rules that make up the material, and 
closely packed, parallel molecules like 
those in drawn nylon offer great re¬ 
sistance to separation 

Another factor which contributes to 
the high tensile strength of drawn nylon 
IS the extreme length of the molecular 
chains in a nylon filament Just as a 
thread made from long cotton fibers is 
stronger than a corresponding thread 
made from short cotton fibers, so is an 
individual filament made up of long 
molecules stronger than a similar fila 
ment made up of short molecules 
Although the molecues of 
nylon are spoken of as 
tremelv long, they are long 
only in comparison with ordi¬ 
nary molecules Actually, 
the ‘ extremely long*’ mole- 
fiibs in nvion are only of 
the order of 10 or 12 mil¬ 
lionths of an inch in length— 
loo small to be seen even through a 
microscope 

It IS the combined strength-elasticity 
factor of drawn nylon which causes the 
yarn to lend itself so well to the manu 
facture of fine hosiery Neither strength 
nor elasticity alone would be sufficient 
Until the development of nylon yarn, 
silk was the only textile fiber which 
possessed the combined strength and 
elasticity demanded of a yarn for fine 
hosiery, but from nylon it is possible 
to spin yam having a strength-elasticity 
factor superior even to that of silk. 

Oriented nylon is also extremely 
tough It IS this property, among others 
which causes the “bristles” 
made from relatively large, 
oriented nylon filaments to 
be well suited for use in manv 
types of brushes It is like¬ 
wise this quality of toughness 
which causes fishing lines of 
nylon to wear so well They 
are not only strong and elas¬ 
tic, but highly resistant to 
fraying, that is, they arc 
quite resistant to abrasion. 

Nylon, in common with 
other crystalline materials, 
has a fairly sharp melting 
point, the temperature de¬ 
pending, of course, upon the 
particular nylon. Some of 
the nylons melt at quite low 
temperatures, while the melt¬ 
ing point of others may run 


as high as 600 degrees. Fahrenheit, or 
even higher The melting point of the 
type which now appears suitable for tex¬ 
tile purposes is about 480 degrees, 
Fahrenheit, which, fortunately, is above 
the temperature normally used in iron¬ 
ing fine fabrics 

Fabrics made from the commonly 
used textile fibers will, of course, blaze 
when brought into contact with a hot 
flame, unless specially treated to make 
them flameproof. Fabrics made from 
avion yarn, however, do not blaze when 
brought in contact with a flame TTie 
nvion fatinc simply melts and, although 
llie molten nylon is ultimately consumed 
if, kept in the hot flame, the fabric itself 
does not blaze and propagate flames. 

Nylon of the type to lie used in tex¬ 
tiles IS not injured in the least by water 
or any liquid commonly used about the 
home, such as drv-( leaning fluids It 
IS attacked only liy certain chemicals, 
such as phenol Irarbolic acid), and 
certain mineral acids which are nor¬ 
mally found onlv m the chemical lab¬ 
oratory, Furthermore, nylon 
fibers are substantially as 
strong when wet as when dry 
Nylon fabrics are at least 
equally as resistant to indoor 
and outdoor light as are cor¬ 
responding silk fabrics. Ny¬ 
lon fabrics undergo no ap¬ 
preciable deterioration in the 
absence of light, and may according¬ 
ly be stored for long periods of time 
without injury They are proof against 
attack by moths as well as by fungi, 
Mich as those responsible for mildew 

Because of its good insulating prop¬ 
erties and high abrasion resistance, ex¬ 
periments are now being made looking 
to the use of nylon coatings as insula¬ 
tion for the wires in various types of 
electrical machinery and apparatus For 
this purpose the wire is not simply 
wrapped with nylon yam, but is en¬ 
cased in a continuous film applied from 
molten nylon polymer 

AS made ordinarily, nylon in the 
ix massive state — that is, in rela¬ 
tively large pieces — is opaque, but 
sheets no thicker than about one fourth 
of an inch are somewhat translucent. 
Nylon films may, however, be made 
quite transparent bv special processing 
Nylon of the type suitable for textile 
purposes has a refractive index of 1.53 
to 1 57. 

One of the most promising outlets for 
nylon will be m the manufacture of yam 
for fine hosiery The properties of nylon 
yarn are such, however, as to suggest 
Its use for a wide variety of textile pur¬ 
poses. particularly where a high degree 
of strength and elasticity are essential 
Among the possible textile applications 
for nylon yarn are knit goods of various 
kinds, woven dress goods, lace, bathing 
suits, underwear, upholstery material. 
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and the like. Nylon yarn iti now hnding 
commercial application in the manufac¬ 
ture of sewing thread and hshing lines, 
but only in a limited way 

A highly specialized possible applica¬ 
tion for nylon yam is its projected use 
in making parachutes, including both 
the fabric and shroud lines Hitherto, 
these have been made from silk, only 
“Exton” bristles made from nylon 
have been used on a rather large com 
mercial scale as the bristling filaments 
in the Dr West’s “Miracle-Tuft” tooth 
brushes Bristles made from nylon have 
been introduced commercially into va 
noils other tyjies of toilet brushes, in 
eluding hair, nail, clothes, hat, and com 
plexion brushes as well as in many types 
of industrial brushes Since nylon bris 
ties are resistant to chemicals, oils 
greases, and other destiuctive agt ticn s 
they are well suited to niunv tndiistrial 
applications 

Since one of the major outlets for 
nylon will be yarn suitable foi hosiery 
and other textile purjKises, the process 
by wliicii nylon yarn is made is of par 

T HEKL are two major pun esses 
will! Ii inuv be used in sjwiiiiing nylon 
yarn Nylon polymei ma\ be dissidved 
in a suitable solvent, such as a phenol, 
and while in solution forced out through 
a spinneret into a bath which would re 
move the solvent and leave behind the 
tiny, solid nylon filaments A sinniieret 
quite similar in general design to that 
used in making rayon mav he used, 
that Is, a cup with as many fine holes in 
the bottom as the number of individual 
filaments desired in the yarn 

The method now laong used is. how 
ever, quite different The nvion in mol 
ten form is forced out ihiough a spin 
neret by a siitlabic pump ,As soon as 
the hlaments strike the tool an outside 
the s|iinneret. they instanllv fiee/e that 
is, tiecoriie solid 

The hlaments from one spmneiel are 

later given a twist of a few turns per 
inch to facilitate further handling The 
process from this point on involves 
stretching the bundle of fibers, now 
known as yam. to the desired degree, 
applying a “size” or lubricant, oi both, 
to facilitate knitting or weaving, and 
packaging the yarn in the form of 
skeins, “cones ” or other forms suitable 
for shipping 

Filament.s of extierae fineness can be 
made from nylon - much finer, in fact, 
than ordinary textile fiber* In general, 
however, such extiemely fine filaments 
are not desired Different textile ma 
terials call for filaments and yarns of 
different sizes and accordingly, the size 
of a yarn a* well as the individual fila¬ 
ments, is mljiisted to suit the particular 
use for which if is designed. 

As normally made, nylon yarn has a 


high luster hut by adding a fint Iv di 
vided while pigment to the molten jadv 
mer before it is spun, yarn of the de 
sired degree of dullness may be ob 
lamed Sim e ibis dullness is due to pig 
ment i»aitiiles within the filaments, and 
not simply on the surface, the dullnes- 
is not affected bv wear or by washing 

In the same way, colored yarns mav 
be had by incorporating suitable pig 
ments with the nylon prior to spinning 
for the most |iuit. lioweyer, nylon yarn' 
ind hnished falincs will he dyed in the 
usual way after the yarn is spun or 
the fabric knitted or woven Fortunate 
ly, nylon yarn* and fabrics take a wide 
variety of dves 

In Its Trade Practice Rules (or the 
Rayon Indusiiv, dated October 26 19.17, 
the Fedeial Trade rommission define* 
layon us follows 

“The word rayon i« the genetic term 
for manufactured textile fiber or yarn 
produced chemically from cellulose oi 
with a cellulose base ” 

Since nvion is not pioduced chemi- 
lally from cellulose, nor docs it have a 
cellulose base It follow* from the above 
offreial definition that nylon yarn can 
not jiroperlv be considered as a type 
of rayon Furthermore, the properties 
of textile fibers and yarns made from 
nvion are quite different from the prop 
erties of any existing type of ravon 
particularly as regards strength and 
elasticity 

A plant for the commercial manufar 
lure of nvion yarn, erected by the dii 
F’onl Company at Seaford, Delaware, 
went into production on December 15 
last, in addition, extensions are being 
made to the du Pont Ammonia Depart 
ment plant at Belle, West Virginia, to 
provide facilities for making nylon in¬ 
termediates. The initial plant at Sea- 
ford will have a capacity of approxi 


malely .hOOO.OOO pounds of nylon yarn 
fier year Nylon polymer for mono¬ 
filament purposes (bristles, surgical 
sutures and so on) as well as for other 
possilile applications, will also be pro 
iluied at Seaford The nylon develop¬ 
ment will provide employment initially 
lot about 1000 jiersons 

N 't TON hosiery will he made by a 
number of nationally known ho- 
-lerv nianufdtturers and it is antici- 
l>ated than nylon hosiery for both men 
and women will be (lut on the general 
market b\ late spring or early summer 
of 1940 Nylon yarn will be made in 
several different sizes, and hosiery will 
he available in various weights ranging 
fiom light sheer to service weight No 
'per/al (uecaution* are neees.sarv in 
laundering nylon hosiery Indeed, no 
moie care is necessaiy in the case of ny¬ 
lon hosiery than with other fine hosiery 
of the same weight Nylon hosiery 
knitted in the orthodox manner will, 
when a tliread i* broken, run just like 
any other fine stocking so knit Since, 
liowf ver nylon yarn lias a high strength- 
elasticity factor, nylon stockings should 
be less liable to runs than other high- 
quality stockings of tlie same knit 
The manufacturers say that the word 
“nylon” has no significant deriva¬ 
tion; that It was selected a* a generic 
name because it is non-lechniral and is 
easy to pronounce, its individual letters 
do not stand for anything Yet that 
simple, coined word has taken on a no 
bility unequalled by any other, at least 
in so short a time. It represents enor¬ 
mously significant achievement And it 
should become a symbol of that explora¬ 
tory research which starts with no prac 
tical end in view but results so often 
in new products that enrich man’s life 
and help to further civilization 



Stopping Time 


W ITH microicopes and telescopes, 
science has conquered space, 
making it possible for man’s 
feeble eyesight to pierce the mysteries 
of things unimaginably small or fai 
away And now, much later than these 
instruments, science has developed an¬ 
other, the modem stroboscope, which 
freezes the swiftest motions while they 
are still going on, and seems able to 
atop time itself 

In the laboratory of Professor Harold 
E. Edgerton, at the Massachusetts In 
athute of Technology, one can see time 
not only arrested but practically hand 
cuffed Here in a corner, for example, 
stands an ordinary electric fan, with 
the letters “M.I T ” painted on one of 
the blades When the fan is turned on, 
the letters quickly vanish, of 
course, in a rapidly revolving 
blur And anv layman would be 
willing to bet that the letters 
won't be visible again until the 
fan slows down and stops But 
Professor Edgerton aims at the 
revolving fan with what looks 
like a sort of searchlight framed 
in a black box He turns a knob, 
and suddenly the letters re-ap- 
pear on the fan, perfectly legi¬ 
ble and stock still, although the 
blades are whirling furiously 
Another turn of the knob, and 
the letters crawl forward as 
slowly as the second hand of a 
watch Then uncannily they 
stop and begin to move slowly 
backward, contrary to the mo¬ 
tion of the fan, which all this 
time has been revolving 1100 
limes a minute 

In the next demonstration of _ 
the handcuffing of time, the A 

bright light from the black box W< 

is flashed onto a stream of water 
which m ordinary light appears to 
be continuous In a moment the 
stream becomes a senes of drops 
that stand still — qiieerly misshapen 
little jewels poised in midair A turn 
of the knob, and they seem to climb 
back up into the faucet, defying the law 
of gravity. Now Professor Edgerton 
focuses a second flashing box on the 
water. Suddenly the top half of the 
stream drips down, while the lower half 
drips upward against gravity to meet 
it. The stream of water is composed of 
drops caused by pulses created by a 
small pump that circulates the water. 

The stroboscope is not merely a toy 
for the creation of uncanny hallucina¬ 
tions. It is a very useful and important 


That is What “Whirling Watcher” Does . . . Newest 
Stroboscope is Light Weight, Portable . . . Allows 
“StiDs” and Movies of Extremely Fast Movement 

By ROBERT LIT TELL 


tool of science which, though the optical the rapidI; 

principles behind it have long been «uch a sup 

known, and practical models of it long second, wi 

been made, has only recently been fully sandths of 

developed It is a serious student of made to fli 

the natural world, telling us thmgs we just as mi 

would otherwise never know about how fan blade 

birds fly, how glass cracks, how drops always cat( 

of liquid behave when they fall or at exactly 

splash. And it is an increasingly val- will not on 


!ly revolving fan blade, during 
iper-wink as five millionths of a 
will move only a few ten-thou- 
of an inch Now if the light is 
flash 1100 limes per minute — 


iTould otherwise never know about how fan blade is revolving — the light will 

drds fly, how glass cracks, how drops always catch the blade marked “MJ T." 

f liquid behave when they fall or at exactly the same spot, and the letters 

plash. And it is an increasingly val- will not only beeome visible, but appear 

to he motionless And what are 
actually 1100 separate images^ 
minute we see blended into only 
one heeaiise our eyes are able to 
retain tlie image of thmgs for a 
brief moment after they have 
disaiipeared 

This peculiar ability of the 
human eye, which scientists call 
"persistence of vision,” you can 
demonstrate for yourself by a 
simple experiment with a lighted 
lamp Close vour eyes Then 
open iliem to look at tlie lamp 
only us long as it takes to wink 
Even after vour eyes have closed 
again, the bright light of the 
lamp persists for the fraction of 
a second Now if the lamp can 
he turned very rapidly on and 
off. and you keej) your eyes 
j open, persistence of vision will 
I bridge the gaps of darkness be¬ 
tween the flashes of light, and 
portable stroboscope U used by the Boston Gear tlie lamp will seem to be con- 
orka to watch fear-grinding angle and check speed tinuously lit. This optical “after¬ 
glow” explains the magic pro- 
lahle tool of industry Thanks to the duced by the stroboscope in Professor 



stroboscope, women’s stockings are Edgerton’s lal 
sheerer than ever before; guns will find By making 
their targets more accurately; there is little slower tl 

less and less unpleasant and costly vi- a little faster, 
bration in your automobile oh the blade 

The modem stroboscope is a device forward — oi 
for producing extremely short flashes of true motion 
very bright light at regular and con- cascade of w. 

trollable intervals of time The strobo- two stroboscop 


Edgerton’s laboratory 
By making the stroboscope flash a 
little slower than the fan is turning, or 
a little faster, the image of the letters 
oh the blade will seem to be moving 
forward — oi backward against its own 
true motion The trick of the two-way 
cascade of water-drops is done with 
two stroboscopes — one flashing a trifle 


scope which Professor Edgerton shone slower than the rhythm of the drops, 
upon the fan blade marked “M.I T.” the other a trifle faster, 
produces flashes of light only five mil- The intensely bright and extremely 
lionths of a second long — five thousand brief flashes of the stroboscope’s light 

times faster than a human wink And have made it possible to photograph 

by turning a knob and reading a dial, motion far too rapid for even the fastest 

It can be made to flash anywhere from camera shutter. Some of the startlingly 

600 up to 14.400 times a minute. Even beautiful high speed photographs taken 
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by Profciior Edgcrton with the aid o£ 
the stroboscope are already familiar to 
the public They are now collected in 
his book “Flash,” with lucid explanatory 
text by J. R Killian, Jr, also of M.I.T. 
Here one can see the slow death of soap 
bubbles, the squashing of a golf ball at 
the moment the club hits it, the eddies 
of smoke at the tip of a whirling pro¬ 
peller blade, the first shy ooze of coffee 
from between the jagged fragments of 
a breaking cup With his swift flashing 
light. Professor Edgerton has caught 
drops as they fell through the air—and 
discovered that they weren’t stream¬ 
lined, as had been supposed, but flat on 
the bottom and lacking the pointed tail. 
He has snapped milk as it splashed; 
and one of the pictures of the splash 
pattern, like a beautiful regal crown, is 
hung in the American Museum of Mod 
ern Art He has caught birdshot as it 
left the shot-gun, flying somewhat like 
geese in a V, with the wads tumbling 
after it A senes of his photographs, 
each taken with an exposure of one 
millionth of a second, shows what hap 
pens when a rifle is hred at an electric 
light bulb the bullet peeking out of 
the muzzle at a speed of 2700 feet a 
second, the first cracks in the bulb as 
the bullet nudges it. the bullet coming 
out the other side before the bulb has 
had lime (about om six thousandth of 
a second I to collapse 

S UCH photographs can be taken with 
an oidiiiary camera In a darkened 
riMim. the shutter is left open, and the 
exfKisure is made by a single flash of 
the stroboscope's light, which, though 
incredibly brief, is equal to the light 
from 40,000 50 watt household bulbs 
Often, to take the picture at the precise 
moment desired, the flash mechanism 
of the stroboscope is tripjied by sound 
For intimate snapshots of a bullet in 
action, the stroboscope is set off by a 
microphone at a predetermined position 
some distance from the camera As the 
speed of the bullet and that of sound 
are both known, it is a comparatively 
simple matter, by moving the micro 
phone away from the revolver, to take 
a picture of the bullet at any given dis¬ 
tance from the muzzle. 

More amazing even than these stills 
are the slow-motion movies which the 
stroboscope makes possible. In Profes¬ 
sor Edgerton's laboratory I saw films in 
which humming birds flapped their 
wings as lazily as a crow. One could 
sec how t|tey used their wings like pro¬ 
pellers with a variable pitch, one could 
study the mechanics of their hovering, 
their ability to fly straight up and down 
Slow-mollon films of pigeons showed 
how the feathers open on the up-beat, 
I saw exactly how a cat, held upside 
down a foot above the ground, rights 
itself in a twinkling to land on all four 
paws. A snake put his forked tongue 


out and drew it in again in the tempo 
of the Volga Boatmen. 1 saw what no 
human eye was ever quick enough to 
xee until the stroboscope put time into 
low gear — the quivering vibratipp of 
muscles as a football player kicked the 
ball, and the huge temporary dent his 
foot made in it Water flowed from a 
jug with the slow oiliness of glycerine, 
high-speed cutting tools stumbled and 
jerked us if lame, and tla decline and 
fall of a soap bubble when dropjied to 
the floor was as stalely as u chapter from 
Roman history 

The slow-moiion pictures of prize 
lights and steeplechases whicli we see 
in the newsreels are taken at about six 
times the normal camera speed of 24 
flames a second, and then run through 
the projector at normal speed But 
even this speed isn’t nearly fast enough 
fur making slow-motiop! films of hum 
ming birds, snakes’ tongues, or the ac - 
lion of water bubbles Ordinary movie 
i amiras operate by intermittent motion 
each frame is slopped short for a frac¬ 
tion of a second, just long enough to 
record the image admitted by a syn- 
chronoush intermittent shutter If 
sjieeded u|) beyond a rate of several 
hundred frames a second, the film may 
tear or catch hre by fiiclion, and the 
shutter will be open too short a lime 
to let in sufficient light This problem 
IS solved in one wav by a stroboscope 
synchronized with a moving picture 
camera from which the intermittent 
mechanism and the shutter have been 
eliminated The film speeds evenly past 
the open lens aperture at rates up to 
2000 frames per second, while the nec 
essaiy intermittent illumination is sup¬ 
plied by the rapid, brilliant, regular 
flashes of the stroboscope focused on 
the subject to be photographed. What 
made the letters on the fan seem- to 
stand still, here records on the racing 


celluloid an image so nearly instanta¬ 
neous that the film, during one flash, 
does not move fur enough to cause a 
blur As many as 6000 pictures a sec¬ 
ond have been taken by reducing the 
size of the frames and using the alter¬ 
nating flaohes from two stroboscopes 
Photographs taken at extremely 
high speeds, and projected in slow 
motion, are beginning to be used in in¬ 
dustry for the analysis of rapid irregular 
movement The stroboscope by itself can 
function only when the motion to be 
observed is uniform and periodic. But 
when used in conjunction with this 
special moving picture camera, unsus¬ 
pected phenomena often appear. 

I N technology and mdustry the stro¬ 
boscope IB rapidly coming into its 
own Its commonest uses ^u■e the observa¬ 
tion of rapidly revolving machinery and 
the measurdliient of the rate of revolu¬ 
tion Already it is used by many textile 
companies to regulate spindle speed, on 
tlu uniformity of which dejjends the 
uniformity of the cloth made from the 
yarn A workman plugs his portable 
10-pound stroboscope into the nearest 
< leclric outlet, sets the dial at the de¬ 
sired number of revolutions per minute, 
and walks down tlie row of spindles. 
When the flashing light seems to stop 
a spindle’s motion dead, the spindle is 
functioning piopeily The speed of 
spindles turning too fast or too slow is 
quickly and accurately determined by 
varying the number of flashes per min¬ 
ute until they, too, seem to stand stiU 
In the same way, shuttles and ring trav¬ 
elers are also kept gomg at the most 
efficient sjieed 

The automobiles we ride in are freer 
from “bugs” than they used to be, 
thanks to the stroboscope. The vibra¬ 
tion of crankshafts, the operation of 
valve springs, the splash of oil in the 
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cylinders — all such operations and 
many more can be fully understood only 
when the stroboscope catches their se¬ 
crets and foibles with its motion freez 
ing eye. Only bv means of tlie stroho 
scope and high-speed photogiaphy <an 
engineers observe exactly what hapiieii'- 
when fuel is injected into the comhu-- 
tion chamber of a Diesel. 

Propeller shaft torsion in a famous 
transatlantic liner, which made its first 
passengers complain of unbearable vi¬ 
bration, was located, measured, and 
finally eliminated with the aid of the 
stroboscope A stroboscopic moving 
picture of a movie projector showed that 
one of the two little metal claws which 
pull the film ahead was nut doing its 
share of the work, causing the film to 
tear Electric razors harvest morning 
beards more painlessly because factory 
inspectors adjust the cutters bv flashes 
of stroboscopic light. Electric refrig 
erators are easier to sell when their 
movmg parts, “frozen" still by a stro¬ 
boscope, are exhibited in salesrooms 
High-speed color printing is more ac¬ 
curate because the stroboscope can 


method to mudeds of the various strata 
in a mine shaft. The stroboscope helps 
to find at what point of stress the roof 
will begin caving in. 

At the Cambridge, Massachusetts, 
laboratories of the General Radio Com- 
paiiv, manufacturers of the stroboscopes 
most commonly used in industry, is a 
stroboscopic clock by means of which 
time intervals can be read to two ten- 
thousandths of a second. This clock, 
indispensable for radio frequency cali¬ 
bration, consists of two synchronized 
dials. The left-hand dial, like an ordi¬ 
nary clock face, has a minute hand, an 
hour hand, and a second hand. The 
right-hand dial has only two hands The 
shorter one rotates around the dial once 
a second, the longer, ten times a second. 
This is too fast for the human eye to ob¬ 
serve But the stroboscope easily freezes 
the motion of the faster hands, making 
possible a reading of time in seconds, 
accurate to four decimal places 

T he stroboscope was born in 1832. 

Like so many inventions, it was dis¬ 
covered by two men, Stampfer of Vien¬ 


na and Plateau of Ghent,quite independ¬ 
ently of each other. But apparently both 
men were inspired by some investigation 
of Michael Faraday’s who, in turn, had 
become interested in the phenomenon 
of “persistence of vision” through ob 
servations made by Peter Mark Roget. 
British physicist and compiler of the 
famous “Thesaurus ’’ Plateau called his 
device u “phenakistoscope.” Stampfer 
had a less unwieldy name — stroho 
scope — which stuck Composed of 
two Creek words, it means, roughly, 
“whirling watcher ’’ 

T he first “whirling watchers," disk-. 

witli slots cut into them at regular 
intervals, were soon used to interrupt a 
steady beam of liglit Professor Edger 
ton's stroboscope is a logical advance 
made with the aid of modern electronics 
— a practical, inexiicnsive instrument 
to interrupt the light itself at its source 
As often happens, his development of 
the stroboscope to its present high point 
was a bv-product of other research 
Professor Edgerton, in studying the 
“hunting” and irregular motion of syn¬ 
chronous motors, needed a more reliable 
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Th« judgea (left to right) Ivan Dmitri, Robert Yamal) Rirhie. and McClelland 
Barcia>, eliminating photograph* in the Bnal judging of our lateat conteat 


Photography Contest 


A mateur photograph* by the liun 
dreds deluged the editorial offices 
of Scientific American as the 
Fourth Annual Photography Contest 
drew to a close From all over tlie world 
they came, forming in the aggregate 
one of the finest displays of amateur 
work in this field that we have ever 
seen Wlien the cream of these picture* 
had been selected in the semi-finals 
and hung on exhibition, they were 
viewed by representatives of the lead 
ing manufacturers of photographic 
equipment and accessories Blase 
though this group might be expected to 
appear, they expressed the deepest in¬ 
terest, several going on record in the 
following composite manner “Out¬ 
standing among displays of amateur 


DIVISION 2 

Itt. A. H. Timmons, Clenwood Landing. 
New York; Zeiss Ikonta, Agfa Superpan 
Press, Brovira Kashmir Hard. 

2nd. Wm. H. Keaton, 'Wheeling, West 
Virginia; Voigtlander Brilliant, Eastman 
Soper XX, Defender Velour Black. 
ird. James Liccion, Rochester, New 
York; Bantam Special, Eastman Super 
XX, Kedabrome, 

4tA. Henry Reid, New York, New York; 
Leica, Agfa Infra-Red, Kodak RoyaL 

HONORABLE MENTION 
Henry M. Blatner, Albany, New York 
Alvin W. Praase, St. Louis, Missouri. 
James Liccion, Rochester, New York. 
Thonaaa E. Benner, Urbana, Hlinois. Har¬ 
old B. Stoddard, WertBeld, New jeraey. 


DIVISION 1 

iH Ladislas Freeworih, Budapest VII 
Hungary 

2nd Alvin W Prasse, St Louis. Missouri, 

Voigtlander Bergheil. Agfa Super-Plen.t 

chrome, Agfa Projection 

.1rd Thomas E Benner, Urbana. Illinois. 

Speed Graphic, Agfa Superpan, Eastman 

Portrait 

4th Elise Vovsej, Bayville, L I, Nev> 
)ork. Super Ikonla B, Agfa Superp in 
Velour Block 

HONORABLE MENTION 
Kenneth Mazawu, Ghicago, Illinois 
Joseph G Dunlev, Trenton. Now Jersey 
Wm Carlson, Morris, Illinois Ladislas 
Freeworih, Budapest VII. Hungary. Rev 
F M Wetherill, S. T D. Philadelphia. 
Pennsylvania 


photography The picture* here are 
far above the average.” 

Justly proud were we to feel (and see 
for ourselves) that there are among 
readers of Scientific American such a 
large number of advanced amateur 
photographers who could turn out fine 
examples of work Even more proud 
must be the winners whose names ap 
pear on tins page They were up against 
stiff competition and the fact that their 
pictures survived the gruelling examina¬ 
tion of the judges is proof of outstand¬ 
ing excellence 

Because of the large number of prize 
winners, and limited magazine space, 
we are not reproducing the prize win¬ 
ning pictures this month. We have, 


howiver. li-sted. following then names, 
the cameras, film, and enlarging papers 
used bv the major prize winners. First 
and second prizes in each division were 
solid gold 1,engines watches listing at 
$250 and $125, respectively. Third and 
fourth prizes in each group were Fed¬ 
eral enlargers In addition to these 
()ri/< s, and 15 honorabh mention 
awards «ach (onsisting of a one-year 
suhsi ription to .'scientific .American, a 
--IHCial prize of $.50 cash was presented 
to Nathaniel Field, Brooklyn, New 
5 ork, bv the Fedetal Stamping and 
Engiiieeiing Companv, for the best 
photograph made with a Federal en 
laiger enti-red in the eontest 

^auh foi arinounrement of the 1940 
Siuntifit American Contest 


DIVISION 3 

Jsl Harry B Forse, Vic Iona. B. (. 
(.jnada. Kmc F.xacta, Agfa Supreme, 
Agfa I’m trail 

2nd Charles W Fairbanks, Rochester, 
New Aork, Conlox II, Agfa Supreme, 
Koclabronic 

Jrd Joe Larbei, E Lansing, Michigan; 
la-ira, Eastman SS. Pan. PMC 
4th islcphen I Harris, Dover, Mussa- 
chusells, Auto-Graflex. Eastman SS Pan, 
PMC 

HONORABLE MENTION 
Robert S. Holzman, New A ork. New York. 
Harry B. Forse, Victoria, B. C., Canada 
Zio Qadri. Loe Angeles, California. Ben 
B. Hams, Ogden, Utah. Nathaniel Field, 
Brookljn. New York. 





Algol’s Eclipses 


By HENRY NORRIS RUSSELL, Ph.D. 

OluUnun at Um DvutnMnt at Aitronomy ind Dlracur of Uu Obtorva- 
toTT at PrliUMtoB UnlTaraltT lUaaaroh Aaaoolata of the Uount Wllaon 
Obaarratory of Um oaroafla Inatltutlon of Waahlnaton 


♦ ♦X^TTTH the exception of the Sun, 
probably no star has been so 
intensively studied by astrono¬ 
mers as the ‘demon’ star Algol " So be¬ 
gins the latest discussion of the system— 
just published by Dr John S. Hall of 
Amherst. 

( Algol was the first star to be suspected, 
bn the ground of observation, to be 
really a binary. Before Herschel had 
observed orbital motion in telescopic 
double stars, Goodricke, in 1782, dis¬ 
covered that this star lost the greater 
part of its light at regularly recurrmg 
intervals of two days and a little less 
than 21 hours, and (ximted out that 
this might be due to eclipses b\ an 
enormous planet revolving around it 
Fully a century later, Pickering, 
having developed instruments for ac¬ 
curate photometric measures, showed 
that the changes m light agreed pre¬ 
cisely, and in detail, with those pro 
dieted by the eclipse theory, and so 
settled the matter beyond tpiestion 
Since then, several long senes of pre¬ 
cise observations have been made The 
first of these, by Stebbins m 1910. 
showed half way between tlie mam 
eclipses a small but definiti secondary 
minimum, due to the eclipse of the com 
panion by the principal star, and prov 
ing that this was not a dark planet but 
a star shining on its own account, though 
but feebly compared with the other. 
It was m this work that Dr Stebbins— 
then a junior member of the faculty—- 
was asked to explain a requisition for 
“2000 pounds of ice to be used m 
astronomical observations ” His photom 
eter, now superseded, would work only 
when the sensitive cell was kept at 
a uniform low temperature Eleven 
years later, with a still more ac¬ 
curate photo-electric photometer Steb- 
bms obtained a light-curve of exem¬ 
plary accuracy and completeness, and 
one might have supposed that no more 
observations were needed, except to 
keep track of possible changes in the 
period and the like. 

But the photo-electric cells of 1921 
were sensitive only to blue and violet 
light (of an average wavelength of 4500 
A). It IS now possible to make cells m 
which the active surface consists of 
cesium oxide, which are highly sensitive 
to the red and even the infra-red It is 
with such a cell that Stebbins and his 
collengues made the observations of the 
reddening of the stars by absorption of 
light in space, of which we spoke last 
month, and with similar ones that Dr 
Hall has worked—first at the Sproul 


Observatory and later at Amherst. In 
this way observations were secured with 
infra-red light, of wavelength 8660 A— 
quite invisible to the eye 
The figure, which is here reproduced 
by courtesy of The Astrophyncal Jour¬ 
nal shows what a wealth of new informa¬ 
tion comes from the new observations 
The lower curve is Stebbms’ for blue 
violet light, the upper. Hall’s for infra¬ 
red—differences in magnitude being 
shown respectively at left and right, 
phase in fractions of period across the 
bottom The dots represent the obscr 
vations—each one an average of many 
settings—and define the course of both 
curves with accuracy 

The prmcipal features—the deep pri 
raary minimum and the shallow second¬ 
ary-are visible in both curves. Both 
are round-bottomed, with no constant 
phase, showing that the eclipses are 
partial. But, with infra-red light the 
secondary is much deeper and the pri¬ 
mary a good deal shallower 

The meaning of this is plain. At the 
middle of the primary eclipse the fainter 
star B hides from us a part of the 
brighter star A; at the other eclipse A 
hides a part of B, and this eclipsed area 
IS the same, no matter what kind of 
light we use for our observations. The 
deeper secondary minimum thus means 
that B gives out more infra-red light, 
m proportion to the violet, than the 
average of the two stars, and the op¬ 
posite 18 obviously true for A. Hence 
the two stars are of different colors, 
and A must be hotter than B. Many sim¬ 
ilar cases have been known, but the 
accuracy of the present observations, 
and the great difference of wavelength, 
make them noteworthy. 

The loss of violet light at the prin¬ 
cipal eclipse is 65 percent, and at the 
other 3 8 percent The orbit is circular 
(as 18 shown by sjjcctroscopic observa¬ 
tions) Hence the real distances of the 
stars from one another are the same 
at the time of the two eclipses, and the 
eclipsed areas are the same It follows 
that, per square mile, star A gives out 
17 times as much violet light as star B. 
In the infra-red, the light losses are 50 
percent and 11.2 percent, and the ratio 
of surface brightness is 4%. 

From these data, we con find the 
temperature of one star from that of 
the other. The spectrum of Algol, that 
IS of star A, is B8—^with faint helium 


lines. Dr. Hall adopts 15,000 degrees 
for its “color-temperature” and finds 
5900 degrees for star B —slightly hotter 
than the Sun, The “enormous planet,” 
though undoubtedly enormous, is there¬ 
fore far from being a dark body but 
is brighter than the Sun itself 

But there is much more to be learned 
from the light-curves It is obvious that, 
between the eclipses, they are not hor¬ 
izontal, but run up toward the secondary 
eclipse. This phenomenon, discovered 
independently by Dugan and Stebbins 
in different stars, is also easy to explain 
Star A 18 very bright and hot, its pow 
erful radiation heats up the near side 
of star B, and makes it brighter than 
the far side At the time of primary 
eclipse, or just outside it, we see the 
side of B which is remoter from A — 
that 18 , the darker side, near secondary 
eclipse, we see the brighter side This 
“reflection” effect (which ought prop 
erly to be called heating effect) is de¬ 
cidedly greater in the infra red than 
in the violet The whole range in bright 
ness, due to it—that is, the difference 
in light between the bright and faint 
sides of star fi—is found to be 6 9 per 
cent of the total light of the system in 
tbe first case, and 3.0 percent in the 
second These amounts must be sub 
traded from the light of the bright 
side of B (which is the one which un 
dergoes the secondary eclipse) to find 
that of the fainter side We do not yet 
know the former—only that fraction 
of it which 18 eclipsed; later calcula¬ 
tions show that this fraction is close 
to 50 percent. The bright side of star B 
therefore gives out 7.6 percent of the 
whole amount of violet light, and 22 4 
percent of the infra-red, for the dark 
side these become 4.6 and 15 5 percent, 
that 18 , 61 percent and 69 jjcrcent as 
much as for the bright side. The dark 
side 18 therefore somewhat redder, and 
mustbe cooler. Hall calculates a tcirper 
ture of 5600 degrees instead of 5900 
degrees. Only very precise observations 
could have detected this from an effect 
nearly drowned out by the powerful 
light of star A. 

A very close inspection of the figure 
will show that the curves between 
eclipses bulge up slightly in the middle 
Thu effect—which is much more con¬ 
spicuous in some other systems-->-ariaes 
because the stars are pulled out by 
each other’s tidal attraction and become 
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•lightly egg-ahaped, with their long ends 
pointing toward one another. Half way 
between eclipses we see them broadside 
on, and they look brighter. In the pres¬ 
ent case the stars are rather small com¬ 
pared with the distance between them, 
and the elhpticity is small, the difference 
of the long and short diameters being 
1.9 percent, according to the violet oli 
servations, and 2.0 by the infra-red 
Even this tiny difierence makes sense 
Star B is less massive than star A, and 
should be more distorted than its com 
panion. The observed effect is an aver¬ 
age between the values for the two stars, 
taken in proportion to their light Since 
B is brighter in the red, it should affect 
the average more. An accuracy even 
surpassing that of the present admir 
able observations would be necessary 
m order to find out in this way just what 
the shapes of the separate stars were 
The question of the actual size and 
brightness ol each star remains to be 
settled. With such fine light-curves, thi*- 
should ordinarily be an easy matter 
We first “rectify” the curves so as 
to eliminate the heating-effect and the 
elhpticity (which is easy) Then—to 
understand the principles involved—we 
could proceed as follows. Begin by 
guessing at the light of star B, say 25 
percent of the whole in the infra-red 
Then star A gives 75 percent, and at 
the middle of eclipse 50/75, or 67 per 
cent of the light of this star is obscured, 
11 2 

while for star B this fraction is — 
or 45 percent Assuming that the star 
disks are uniformly bright all over, this 
eclipsed area is 67 percent of the disk 
of A, and 45 percent of that of B Hence 
the fainter star B roust be the larger, 
and have 1 22 times the radius of the 
other. 

I F we know the relative size of the 
•tars, and the maximum percentage 
of eclipse, an easy calculation (with 
the aid of tables prepared for the pur 
pose) gives the form of the whole light 
curve, if we are given the width at the 
point where half the maximum amount 
of light is lost. This can be read from 
the observed curve. If the calculation'* 
are repeated, with different values 
of the assumed brightness of B, we 
will get different calculated curves All 
will agree with observation at the half 
way point, and at the bottom, because 
they were made to do so; but some 
will be narrower in the lower portion 
and wider at the top, than others. Com¬ 
parison with the observationsshowswhat' 
value of the light of B fits the facts. 
The actual process of calculation is less 
clumsy than this but based on the same 
principles. 

It ordinarily leads to quite definite 
remits; but to just this one case of 
Algol there is an unusual complication 
Spectroscopic observations show, as was 


to be expected, that star A is moving 
in a circular orbit about the center 
of gravity of itself and B But long- 
continued observations have proved that 
this close pair is itself a part of a wider 
one, with a period of 670 days— revolv¬ 
ing in a slightly elliptical orbit about 
the center of gravity of itself and a 
distant companion C. 

Neither star B nor star C is bright 
enough for its spectrum to escape bemg 
drowned out by that of A in the violet 
region where radial-velocity observa¬ 
tions have been made—even when this 
star is partially eclipsed But this means 



Light rurve* of Algol’s components 


only that C does nut give more than 10 
or 12 percent of the total violet light of 
the three together—and possibly more 
of the red light 

We have now a new uncertainty in 
our calculations Assuming, for example, 
that (, gives 10 percent of the total infra¬ 
red liglil, and B 25 percent, as above, 
we have 65 percent left over for that 
of A, and, proceeding as before, find 
that 77 percent of the area of A is 
eclipsed and that B has 1 31 times the 
ladiiis of A By the same method as be- 
foie, we can find a new value for the 
brightness of B which will give a good 
fit to the observed light-curve It turns 
out that whatever guess we make about 
star C. we will get practically the same 
calculated best-fitting light-curve, and 
will have no way of telling which of 
our guesses is the best 

We have still one recourse, of a dif¬ 
ferent kind, depending on the masses 
of the stars. We cannot calculate the 
masses from the spectroscopic data un¬ 
less we know how far stars B and C 
are on the other sides of the centers 
of gravity of their respective orbits; 
but, at least, we know a relation be¬ 
tween the masses—which with due apol¬ 
ogy to our readers, it appears easiest 
to express by means of algebra. If A, 
B, C now represent the masses of three 
stars (with the Sun’s as unit) the data 
for the close pair give 

B* = 0.026 (A -h By 
and for the other 

C = 0 059 (A + B + Cy 

(Here it is assumed that the orbit of 
the wide pair, like that of the close 
pair, 18 nearly edgewise to the line of 
sight.) 


If we can find the ratio B/A in any 
way, the first equation gives their values, 
and the other then gives C. 

Now there is, on the average, a close 
relation between the mass and lumin- 
ousity of the stars, and, from the ratio 
of brightness of any two, we can esti¬ 
mate the ratio of their masses. On this 
basis, A should be about twice as mas¬ 
sive as B Setting A = 2B, we find at 
once A = 0i7, B =z 0.23, C “ 0.42. 
This will not do, for several reasons, 
first the actual brightness of Algol 
(star A) IS about four times that of 
Sinus, and we should expect it to be 
more massive than Sirius, that is of at 
least three times the Sun's mass. Sec¬ 
ondly, if C 18 almost as massive os A, 
It should be about as bright—which 
a certainly is not 

H all adopts a = 1 . 6 , which makes 
B = 0 48, C 0 79. Star C should 
then give one sixth as much light as 
star A, and the spectroscopic observa¬ 
tions are explainable But the brightnes* 
of star B, calculated from its mass, 
(omes out only a quarter of the ob¬ 
served value There is something queer 
about one of these three stars The as¬ 
sumption that star B is too bright for 
Its mass appears to be the most reason¬ 
able one to make, for we know that 
such things actually happen. 

The bright star. Zeta Herculis, for 
which we have accurate data, has very 
nearly the Sun’s mass—or slightly less— 
and almost exactly the same spectrum 
and color as the Sun We should ex¬ 
pect It to be a little fainter than the 
Sun, but It IS four times as bright, and 
must have about twice the Sun's diam- 

Stars of this sort appear to be mod¬ 
erately uncommon But the best place 
to look for them is among the large 
faint companions of eclipsing variables. 
Sinus, for example, is probably 1.8 
limes the Sun’s diameter If it had a close 
companion just like the Sun, an eebpse 
by this would at best be annular, and 
cut off about 35 percent of the light. 
But a companion of the same mass and 
spectral type, like Zeta Herculis, could 
eclipse It totally, and rut off 85 percent 
of the combined light, producing a con¬ 
spicuous eclipse when the other would 
stand a pooi chance of being discov- 

^'lien we bunt for eclipsing variables 
we are making a special search for 
large companions of low density, whether 
we realize it or not. So it is not remark¬ 
able that we find them. 

If only the spectrum of either star 
B or star C could be observed during 
the principal minimum, a great deal 
more could be found out about Algol 
Spectroscopic observations in the rod 
might help—and would be worth a good 
deal of trouble to make.— Princeton, De¬ 
cember 5, 1939. 








desired. The original layout is first 
made on tracing paper by pencil, and 
from the layout an ink tracing is 
sketched Followmg completion of 
the tracing, a photographic negative is 
made, and a positive black-lme picture 
printed The black-line is then mounted 
on pressed wood After printed letter 
mg is pasted at the appropriate post 
tions, the map is photographed and re¬ 
duced in the form of a wet-plate negative 
to printing size A color separation is 
made on this negative from which vari¬ 
ous lithograph color plates are pro¬ 
duced, at the same time another print 
18 made from the wet plate on sensi¬ 
tized zinc, on which mountain relief is 
sketched with wax crayon. These plates 
are now made ready for prmting the 
completed color map. 


Double-check by engineers who 
motorists by driving over the 



are laying the groundwork for new maps for 
area with government topographical maps 



Seven Million Maps 

By ANDRKVi K. BOONE 

U SING United States Government and help make available 7.500,000 maps 
topographical maps as a base, en- each year to motorists As they drive, 
gineers for the Automobile Club they also consult California highway, 
of Southern California chart streets and county engineer's, and United States 
roads by actually driving over the ter- Forest Service maps In the laboratory, 
ntory. Driving thousands of miles scale of the base map is changed by a 
monthly, they keep up to date 1000 maps pantograph to conform to size of map 





Molds By ELECTRaFoRMiNc 


R esearch, dfsmpd to find a proc¬ 
ess for the cheaper production of 
tire molds, has resulted in the de¬ 
velopment of a method of producing a 
variety of elaborate articles hitherto 
prohibited b\ tool costs The new proc¬ 
ess, known as Ekko, comes from the 
laboratories of the United States Rub 
ber Company, and has now been made 
available to industry at large 

The Ekko process produces molds and 
dies by electro-forming iron against a 
pattern it is desired to reproduce 
Electro-forming is the same as electro 
plating except that deposits up to y2 
of an inch thick are produced instead 
of the 1 1000 to 2 ■'1000 of an inch 
thickness of metal applied by the usual 
electro-plating processes Electro-plat¬ 
ing 18 used for decorative purposes or 
to provide corrosion resistance, while 
electro-forming is used to build up a 
mass of metal 

T he electro-formed mold, with which 
IS to be made tires or other products 
can be made at a considerable saving 
over the cost of an engraved mold It 
requires considerably less labor and, in 
the particular case of tire molds, fin 
ished forms can be mounted in what 
are known as “watch cases” already 
available from old molds A further ad¬ 
vantage 18 that the iron deposited by 
the electro-forming process is 99 98 per 
cent pure and is substantially free from 
porosity. It is about 50 percent harder 
than cold-rolled steel but can be soft¬ 
ened to the normal value of pure iron 
by annealing or so hardened by carbu- 
rixing that it will scratch glass It has 
a heat conductivity nearly twice that 
of cast iron or steel—a valuable prop¬ 
erty for heat molding where a high rate 
of heat transfer is desirable. 

In making an electro-formed mold of 


a tire, a pattern or matrix is first ob 
tamed from an engraved mold An ad 
justmenl is made to provide extra metal 
where the new mold must later be cut in 
two Then the pattern is made an electric 
conductor by dusting it with powdered 
graphite and polishing it vigorously 
with a light brush Following this, it 
18 placed in the electrolytic bath and 
electro plated The essential dificreme 
between this and ordinary electro-plat 
ing as indicated above, is the much 
greater length of time the plating is 
continued 

Many types of materials such as wood 
glass, plastics, and so on. not attacked 
by the plating bath, may be used for 



making the pattern upon which the mold 
IS to be deposited 

One of the first applications of the 
electro forming process to other than 
tire molds was the preparation of a 
sponge rubber hand for a young girl 
who had been in an automobile acci¬ 
dent This was made at the suggestion 
of a sculptor friend of the young girl 
because of a feeling that the usual type 
of artificial arm would be highly un¬ 
satisfactory with long sleeves as well 
as with short ones The sculptor pre 
pared a model of the missing hand in 
plaster of Pans, coirect in every detail. 
This reproducti m was used as a pattern 
to electro-form an iron mold, which was 
then used to mold a reproduction of the 
hand in sponge rubber This artificial 
hand provided lightness and resiliency, 
was tinted to match skin coloration 
and required no straps or braces but 
permitted the wearer to open doors and 

Sime the successful preparation of 
the mold for the sponge rubber hand, 
which indicated the desirability of elec¬ 
tro-forming in the rubber industry, the 
Ekko process has been successfully ap¬ 
plied in the plastics, glass, embossing, 
and metal stamping industries. 


The embusBing trade can 
also use the new process 
for making such molding 
plales as that shown at 
left above It was made 
on the Imitation leather 
pictured above at right 


The electro-formed mold 
for a hand, described In 
text, IS shown in two parts 
in picture at right. The 
finished hand flips on the 
stump of the girl’s wrist 







Engineering In Dentistry 


might 


Engineering 
tiitry? Absurd'” 
most of US speak 

But there is engineering in dentistry 
today along with metallurgy, ceramics, 
and art. It is quite probable that the 
dentistry of tomorrow will require the 
same combination, although many hope 
that it will be replaced by preventive 
measures Some of the best minds in the 
profession are concentrated on efforts to 
attain this much desired end, yet there 
are mysteries that are just as imponder¬ 
able today as they were hundreds of 
years ago 

Despite the fact that dentistry can be 
traced back to long before the Christian 
era, the present technical and scientific 
advances have been very recent. A hun 
dred years ago dentistry was not very 
mucJi different from that practiced by 
the Etruscans over 2500 years 
before. The oldest denture m 
existence was found in the 
jaw bone of an Etruscan who 
lived before the Sixth Cen¬ 
tury B c. It consisted of four 
loose teeth secured by a rib¬ 
bon of gold to the firm teeth 
on each side of the cavity. 

Often the teeth in these crude 
dentures were not human 
teeth but were carved from 
the tusks of animals 

For the most part, early Nineteenth 
Century restorations were similar con¬ 
traptions of loose human teeth, wire, and 
springs. Solid plates were being carved 
from ivory but were little, if any, better 
and were much more expensive An ivory 
set belonging to George Washington is 
now in a museum .Some work was then 
being done in Europe with porcelain 
teeth set in gold bases, but centuries-old 
processes and designs were most com- 

Much of the transformation from 
these clumsy devices to the durable, com¬ 
fortable, and good looking dentures of 
today 16 due to the application of engi¬ 
neering to dentistry As the engineer 
builds a great river bridge, so does the 
dentist of today make a restoration for 
the human mouth He follows the two 
engineering steps of design and selection 
of materials, aiming to secure the 
greatest all aiound efficiency from the 
most suitable materials Poor design and 
inferior materials mean failure for both 
engineer and dentist Instead of fasten¬ 
ing loose teeth in the mouth as of old, 
the dentist plans a denture that will be 
strong, long wearing, comfortable, and 
compatible with the wearer's natural 


Dentists^ Main Problems are to Get Strength Plus 
Resiliency . . . Add to This: Art . . . Precious Metal 
AUoys and New Porcelains Meet Needs of Dentists 

By A. W. JESSUP 


appearance All of these are important. 

The first step for bridge stnd denture 
buildmg IS design For the dentist, the 
design problems are complex and exact¬ 
ing He IS under greater restrictions as 
to the size, shape, and weight of his struc 
ture than is the engineer. Each restora¬ 
tion, furthermore, is an entirely new job. 
for no two human jaws are exactly alike 
The denture must be strong, for the 
forces exerted by the jaw, in masticating, 
range from 25 to 275 pounds with differ- 




Ancieot and modem 
dentures. Above it a 
crude Etruscan affair of 
gold and carved animal 
tusks, dating from 500 
B. c (Courtesy the book 
“Geschichte der Zaho* 
heilkunde ”> At the 
right and below are 
views of an elaborate 
modem denture, with a 
model of the month it 
is to ht. The latest alloys 
and porcelain teeth were 


eni individuals. The dentist must re¬ 
inforce those points that have to bear the 
greatest load and shift some of the pres¬ 
sure to less taxed parts 

The patient’s comfort and physical ap¬ 
pearance depend on proper designing of 
the denture to fit the oral cavity per¬ 
fectly It is easy to see how a too-large or 
badly shaped restoration would be pain¬ 
ful and would detract from a person’s 
natural appearance. 

In recent years, the demand for ap¬ 
pearance has become almost as impor¬ 
tant a requirement as comfort and ser¬ 
viceability. This is true not only of 


people who are continually in the public 
eye but also for those in ordinary walks 
of life as well. Hence our dentists have 
so perfected their processes that most 
dentures improve the wearer’s looks 
Also contributing to incunspicuousness 
are smaller artificial teeth, and precious 
metal alloys and porcelains which match 
the natural coloring of mouth tissues and 
enamel Dental science has advanced so 
far that the fulfillment of the esthetic 
desire does not necessitate the sacrifice 
of the other desirable qualities in a res¬ 
toration 

All of the dentist’s labor on design 
would be useless if he selected inferior 
materials for his dentures Dentists of 
the past have used wood, wire, tacks, and 
both human and animal teeth for res¬ 
torations Today, they turn to the many 
precious metal alloys and to porcelain 
Various combinations of platinum, pal¬ 
ladium, and gold meet the many present 
day needs The premier requirement of 
a dental metal is an ability to 
undergo the stresses of mas¬ 
tication without permanent 
bending or loss of shape. To 
the patient, this retention of 
form while in use means a 
long-lived, comfortable res¬ 
toration. The clearest exam¬ 
ples of this property are the 
clasps by which partial den¬ 
tures are secured to the 
natural teeth These metal 
clasps are sprung over the 
contours of the teeth and, if 
made of an inferior alloy, 
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would soon be spread and bent out 
of shape by the pressure of insertion 
and removal. Frequent readjustment and 
much discomfort and inconvenience 
would be the price paid by the patient 

What about the natural teeth still m 
the jaw? Nothing must be done to harm 
them and cause their early loss The 
dentist, therefore, at every turn selects 
materials that will not injure them The 
alloys must be hard enough to wear well, 
but must not be so hard that they will 
abrade the adjacent and opposing teeth 
Wear and mjury would be rapid if 
materials harder than the natural enamel 
were used Since dentures must absorb 
the stresses of mastication, resiliency, as 
opposed to rigidity, aids in preserving 
the natural teeth. 

As temperature has a marked effect 
on the sensation of tasting, conductivity 
in full dentures has to be com 



Dentures are made by what 
IS essentially the lost-wax 
process of casting. In the first 
step, above, the denture Is 
formed and spmed (provid¬ 
ed with a gate to receive the 
molten metal) in wax on the 


model that was made in plas¬ 



ter from a plaster cast of the patient’s mouth. Then, right, above, the wax pattern it 


removed from the model and painted with investment, a dense, plaster-like material 


patible with that of the natural 
teeth and mouth tissues, other¬ 
wise the patient’s dietary habits 
would be violently disrupted 
Ability to discern temperature of 
food and drink at near the na¬ 
tural rate has the added advan 
tage of helping prevent serious 
mouth bums 

While the dentist was perfect¬ 
ing his dentures, he was demand- Tjjg pattern with painting completed, above, left, is placed, point down, in the easting flask 
mg better and better materials above, center. The top of the flask ready for casUiag is shown at right, above This is placed 



from the metallurgists and ce- 
ramicists. As a result of their mutual co¬ 
operation, the producers of precious 
metals created alloys to meet the in 
creasingly rigid requirements Furtlier 
aid came from the Bureau of Standards 
which began research in 1919 that re¬ 
sulted in numerous specifications for 
dental metals. Thus the dentist can ob¬ 
tain alloys which accurately fulfill his 
various requirements 



in a centrifugal casting machine, the platinum-palla- 
dium-gold alloy is melted uiih a gas and air torch 
in a cup before the sprued mold, and the machine is 
whirled to throw melal into all parts of the mold hol¬ 


lows left by melted wax. 
At left is the rongh cast¬ 
ing and at right it the 
completed denture after 
trimming away the 
sprue metal and any 
minute roughness, and 
then polisliing tlie piece 



M etals have been used in dentistry 
as far back as there is record 
Until the middle 1800’s, gold retained 
its place as the premier dental metal 
To procure a harder and stronger metal, 
small amounts of silver and copper were 
alloyed with gold Later additions of 
platmum and palladium were found to 
give even more desirable physical prop¬ 
erties. Experimenters, combining plati 
num with gold in 1875, found a 12 per 
cent platinum alloy had exceptional 
strength properties. In more recent de 
cades dental metallurgists investigated 
palladium for dentistry. It doea not have 
the same weight and cost-limitations as 
platinum, and may be used in much 
larger quantities as an alloying element 
with gold. 

In the natural course of searching for 
the ultimate alloys, dentistry will prob¬ 
ably never stray very far afield from 
the use of the precious metals: plati¬ 
num, palladium, and gold. Combina- 
tiona of these meet all of the dentist’s 
requiheineBta for strength. Moreover, 


all of the precious metal alloys have a 
hardness compatible with the natural 
enamel, and a suitable resihency. 

The new alloys and porcelains make 
possible smaller teeth that previously 
were not strong enough to be practical 
Porcelain has been developed on a mass 
production basis and, from stock molds, 
more than 90 percent of the natural 
teeth can be matched perfectly for size 
and shape 

Besides being an engineer, the den 
tist IS also an artist. The recent esthetic 
demands have caused this Cutting 
down the size of artificial teeth was a 
big stride toward the fulfillment of this 
desire. Teeth, furthermore, are made 
in shapes to match the three facial 
forms—square, tapering, and oval. Also 
contributing to denture appearance is 
color. Precious metal alloys are avail¬ 
able in all shades from platinura-white 
to yellow for inlays, crowns, dentures, 
clasps, and wire. Nearly all shades re¬ 
flect the natural color of the mouth and 
are therefore less noticeable. Porcelains 


are also colored to match the natural 
enamel 

Not only have rapid strides been made 
in the scientific aspects of dentistry, but 
also in the training of the practitioners 
themselves Webster’s first American 
dictionaiv imblished in 1828 defined the 
dentist as “one whose occupation is to 
clean and extract teeth and repair the 
loss of them " What it failed to reveal 
was that he was also occupied with the 
business of cutting hair and shoeing 
horses Today they must undergo at 
least SIX years of intensive university 
trainmg—two years pre-dental and four 
years in one of the more than 50 ac¬ 
credited dental colleges in this country. 

Dentistry is no longer a hit-or-miss 
business. When we have need for dental 
work, we can sit with confidence in the 
dentist’s chair—confidence because we 
know that he knows what he is doing, 
that he has the best materials and that 
he won’t spoil our good looks. This is 
a far cry from the operations of bar¬ 
bers and blacksmiths of a century ago. 




Spare Parts 

B> G. H. ESTABROOKS 


W E are all lamiiiar with certain 
losses which the human can sus¬ 
tain and still live. An arm, a leg, 
even both arms and both legs may be 
amputated Eyes are very important to 
happiness but not to life, while, of 
course, the loss of an ear is a mere trifle 
If your teeth don’t suit you, get a new 
set, while the disappearance of one’s 
hair 18 merely “a sign of intellectuality " 
Tonsils and adenoid.s are only encum¬ 
brances, while our old friend the ap¬ 
pendix IS a new version of the while 
man’s burden. 

All these possible alterations we more 
or less take for granted, but when the 
surgeon opens up the body and starts 
tinkermg with our ’’innards,” then we 
feel he is treading on verv dangerou>- 
ground And he is Yet, for all that, 
large portions of our internal anatomy 
can be removed, altered, or replaced and 
we are still a going concern 

Man IS like your auto—his engine will 
keep running after you have removed a 
whole carload of mud guards, hoods, 
body parts, even tires To be sure, it 
may be a sorry' hxiking wreck with which 
you end, but the essential life-produc¬ 
ing engine, both in auto and in man. will 
still be turning over even after the 
wrecker had done a pretty thorough job 
Interfere with any vital part of the en 
gine, however, and no matter how beau¬ 
tiful vour car—or your human~it is 
dead on the instant Modern surgery 
gives us some fascinating glances at the 
human engine, revealing to us many 
“spare parts,” once considered essential 
but without which the human can now 
function verv nicely 

I T IS, of course, absolutely necessary 
that we have a supply of air With¬ 
out the oxvgen contained in the air, the 
human engine simply cannot run Na¬ 
ture, foreseeing trouble in this area, has 
given us considerably more lung capac¬ 
ity than we really need W'e can get 
along very nicely on one lung or even 
half a lung, provided we don’t go in for 
athletics. 

Man has learned some interesting 
tricks in handling lung diseases Tuber 
culosis, for example, is a very dangerous 
disease, best treated bv giving the in¬ 
volved fiart complete rest They your 
body handles the bug at its leisure But 
how can you put a lung out of action’ 
There are several ways One is to liter¬ 
ally pump you up Immediately outside 
the lung is the pleural sac, made up of 
two very smooth surfaces which slip over 
each other every time you breathe. 
Sometimes these surfaces become irri- 
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taled and you have pleurisy, which cun 
be very painful So, when the tubercu 
losis specialist wishes to give one of your 
lungs a holiday, he punctures this pleu 
rat sac with a large needle and pumps it 
full of nitrogen, using this gas because 
of Its inert nature This compresses the 
lung so that it cannot work The nitro¬ 
gen will be absorbed only slowly bv the 
tissues, but It IS absorbed, for all that, 
hence every two or three weeks you have 
to report back and get inflated ,Vo—you 
can’t insert a permanent bicycle valve 
and pump yourself up with free air 

Another wav in which this lung can 
bo given a rest is to cut the nerve which 
supplies It Then the lung is literally 
paralyzed, and if the situation is handled 
properly this nerve will grow back again 
and the lung will be restored to activity 
at the end of, say, six months Still 
another, and much more dangerous wav 
of handling the situation, is the tech 
nique of removing an entire lobe of the 
lung This IS a major surgical operation 
in which the doctor has to cut through 
the ribs, the chest wall, and disconnect 
part ol the lung itself When you realize 
how great is the blood supply to these 
parts It is a wonder that death from 
hemorrhage is not the invariable result 
However, this operation is used only as 
a last resort and modern surgery is mak¬ 
ing immense strides in controling just 
such situations 

One of the most curious of all methods 
in modem medicine is one in which they 
literally cut your throat in order to make 
you more comfortable It sometimes 
happens that certain nerves supplying 
the larynx or “voice box” become pare 
lyzed, resulting in a disagreeable situa 
tion wherein breathing is very difficult 
The intake of every breath requires a 
gasp but, strange to say, you can breathe 
out or talk with perfect ease, once you 
get the air into the lungs. So the surgeon 
nonchalantly cuts your throat He bores 
a neat little hole into the windpipe below 
the larynx and you breathe in through 
this The air also passes out by way of 
this route—unless you want to talk, 
then vou hold a handkerchief over the 
hole, thus forcing the air through the 
vocal cords, and you talk as well as ever 
Generally this hole is concealed bv a 
neck band or other covering You 
could actually talk to a per,son who had 
had such an operation without noticing 
the injury or suspecting why he kept his 
handkerchief pressed to his throat. 

At times the surgeon finds it necessarv 


lo remove the entire larynx Cancer may 
render it useless and the disease might 
also spread to other nearby structures, 
so he cuts It out and installs one made 
by Western Electric Not quite as good 
as the original, to be sure, but it makes 
speech possible and you certainly could 
never contiar I larvngilis in that contrap 
tion 

The so called “artifitial lung” is not 
a spare part It is ju-i an ingenious 
machine for supjilving arlihcial respira 
tion—for forcing vou to breathe when 
the lungs becoim paralvred. as in in 
fantile paralysis Given time nature may 
—or may not—be able to repair the 
paralysis resulting from this disease 
By "time” nature means from three to 
SIX months, a long jieriod to go without 
breathing The artificial lung manipu¬ 
lates the pressure on your chest so that 
air IS forced into and out of the lungs 
If these recover from the ravages of in 
fantile paralysis, you can lie taken out 
of the “lung”, if not, it is only a matter 
of time before death ensues Many 
people have literally been snatched back 
from the grave with this spectacular 
device 

M odern medicme can do a great 
deal with the breathing apparatus, 
but nature flashes a bright red warning 
light when we approach the heart. The 
individual’s life is in danger when we 
even touch this complicated and beau 
tifuliy coordinated blood pump, while 
only the most skilful surgeon dares 
operate Even so, his invasions are con¬ 
fined to the surface of the organ In 
slant death would be the result of any 
such liberties as he might safely prac 
tice with the lungs To be sure, we 
may tie off an artery or even remove 
a vein, and so modify circulation, but 
the heart we must respect Even this 
matter of tying off an artery is not so 
simple If, in an automobile accident, 
you cut the great artery leading down 
your leg or arm, the surgeon will prob¬ 
ably amputate irrespective of bone con 
ditions You have cut off the blood 
supply, which may easily lead to gan 
grene. and jpst about anything is prefer 
able to this form of tissue clot. 

Of course, in one sense of the word, 
your blood is really a spare part To 
be sure, you cannot live without it, but 
the doctor can remove a couple of quarts 
of blood without doing you any particu¬ 
lar harm This he can then inject into 
the veins of a very sick patient, who for 
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The Human Body Contains a Remarkably Large 
Number of Parts Without Which it Can Survive or 
Even Function Normally . . . Some are Duplicates 


one of many reasons may need blood, 
and BO save his life He has lo be verv 
careful that you are in the same blood 
group as the recipient and, needless to 
say, must exercise every precaution that 
you are not suffering from any disease, 
such as malaria or tuberculosis, which 
can easily be passed on by blood trans¬ 
fusion But there are less obvious dan 
gers I just noticed that a case of hay 
fever has been thus transmitted Prob 
ably all these allergic conditions act 
thus, while immunities, even suscepti 
bilities to certain other diseases, mav be 
passed along by way of the blood route 
Of more interest is the trick of inserting 
glucose directly into the veins Sugar 
is the fuel on which our engine runs and 
this insertion of it is of tremendous 
importance in certain cases where the 
patient has not the time or the ability 
to take in the food by the stomach 

The endocrine glands are now al 
most being relegated to this spare pari 
role We cannot do without them but we 
can prepare their secretions outside the 
human body and inject them should the 
gland become diseased Diabetes was 
once practically a death sentence It 
IS caused by the absence of insulin si* 
creted by cells in the pancreas We now 
manufacture this substance from animal 
glands and the diabetic can be healthv 
and happy with his hypodermic needle, 
if he just won’t overdose or underdose 
If he does, then insulin shock or diabetic 
coma offer a quick and painless road 
to eternity The deadly Addison’s dis 
ease, caused by a deficiency in the cortex 
of the adrenal gland, we now control bv 
the recently discovered “cortin ” The 
thyroid gland can cause any condition 
from idiocy — the cretin — up to a 
maniac state of insanity—which often 
accompanies exo-pthalamic goiter. The 
cretin we can at least help by injecting 
thyroxin and in the maniac state caused 
by too much thyroxin, we remove a large 
part of the gland. 

In certain rare cases man loses the 
four little parathyroids in the neck 
This was almost invariably fatal until 
a Canadian discovered an injection 
which keeps 4he patient alive These 
little glands are literally spare parts 
If the individual can live six weeks 
after their removal, the Imdy will com 
pensate for the loss and he is healthv 
without either the glands or their secre¬ 
tion. Several of the glands, however, still 
hold their secrets We cannot prepare 
the secretions from the pineal, thvmus. 
or pituitary. One obvious solution to 
this gland problem would appear to be 


that of grafting, but giafth have been 
quite unsuccessful except in tertain 
cases associated with the sex glands and 
llicse niL (jiiestionable 

Plastic surgery of one kind or another 
gives us startling examples of inter¬ 
changeability in body parts These days 
of automobiles yield some b^d faie 
wounds and here the jilastu surgeon 
does his most spectacular work A new 
nose bridge, jaw, or other facial pail 
needs only live bone tissue and proper 
modeling for a graft and anv of us 
can spare a rib So the suigeon con 
verts part of a rib into a nose bridgi 
borrows a few square inches of skin from 
your chest to make an upper lip or a 
cheek does a very neat job of sewing 
things up. and you’ll pass at tea in any 
drawing room Grafts of skin, bone, and 
muscle are also possible in other parts of 
the body, ravaged by disease or accident 

F rom the biologists- laboratories we 
are getting some very fascinalmg 
hints as to |>ossible developments along 
these lines The biologists have found 
for example, that they can graft eyes 
in the tase of the salamander The new 
eye grows into place and apjiarenllv 
functions quite as well as the old With 
insects they can even lake developing eve 
tissue, shift It to a totally different pari 
of the body and get an eye on abdomen or 
tail One enterprising biologist has trans 
ferred heads in insects, even to different 
species' Needles.s lo say. such expen 
inents have no practical value whatso 
ever to the human - but give us time 
In all great centers of research hiimanitv 
IS literally following Aristotle’s great 
dogma “The highest study of man is 

.Some of the surgeon’s most spei 
taciilar work in this spare part field i- 
found in operations on the food tract 
We regard the stomach, for example 
as essential to human life. But you can 
get on very nicclv without a stomach 
You mav have to watch your diet a 
little more carefully or eat at different 
intervals than vou do at present, but 
when vour stomach becomes cancerous 
or the walls become weakened with gas 
trie ulcer, the surgeon may take the 
whole thing out and call it a day. The 
food then enters the small intestine 
direct, without this stomach stop-over 
The main task of this organ was to 
break down proteins, a job which is also 
done in the intestines, so it merely 
means that certain intestinal juices have 
to work overtime. 

Similarly, we find that you can lose a 


yard or two of small intestine with no 
particular discomfort I’he whole of 
tins 30 foot organ is used for digestion, 
that IS, to break down food substances 
into very simple combinations which 
can then be absorbed through the intes 
tine walls, thus entering the body proper 
The small intestine is really more im 
portant to digestion than is the stomach, 
but there is a lot of it So a few odd 
yards don’t really count too heavily 
And the same applies to the large 
intestine, the colon Here, waste from 
the food IS stored prior to being ejected 
from the body A certain amount of 
absorption takes place, but the colon i- 
also a potential seat of infection It is an 
easy matter for this food waste to start 
decaying and this may quickly infect 
the intestinal wall, especially if its free 
passage from the body happens to be 
blocked So, when this condition occurs 
the surgeon may remove the entire colon 
having the food leave the body directK 
from the small intestine 
We seem to get on very nicely with 
out the gall bladder or the spleen, two 
organs whose functions are still more or 
less of a mystery Nature draws a bne 
however, at the liver This organ is the 
bodv’s gasoline tank Here the muscle 
fuel — sugar — is stored prior to use 
and nature will not allow any tinkering 
with the fuel supply 

Kidney function is of vital importance 
to bodily health The kidneys are re¬ 
sponsible for removing waste products 
of a great food group, the proteins In¬ 
terference with this function to any 
degrees is dangerous Its stoppage 
results in death the body simply clogs 
with its own refuse and the machinery 
stops But nature seemed to realize that 
infection or injury here might be verv 
probable, for the kidneys, from the 
nature of their work as refuse removers 
can easily become infected So we have 
two kidneys, always in running order 
and always functioning, but we can get 
along very nicely with only one When 
necessary the surgeon can operate and 
remove an infected area of a kidney or 
a whole kidney, if necessary 

Similarly, the bladder may become 
involved This condition is not as com 
mon as is kidney trouble, for the blad 
der IS a verv simple organ, in striking 
contrast to the verv complicated struc¬ 
ture of the kidney Nevertheless, disease 
may occur here and, when necessary, 
the doctor adopts heroic methods and 
removes the entire organ, with no 
serious danger to the patient’s health 
but considerable inconvenience as to 
habits of cleanliness for his remaining 
life 

Nature exercised the greatest fore¬ 
sight in the care of the brain, the control 
station for the human engine Not only 
did she enclose the brains in a case of 
armor—the skull—but she literally gave 
us two sets, uist in case one got put out 
of action in the battle of life Generally 
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•peaking, the human body u controlled 
from the left hemisphere of the brain 
In left-handed people this localization 
of control is reversed, but the general 
principles remain the same. So unim 
portant, indeed, is this unused aide of 
the brain that it would be quite possible 
for a skilful surgeon to remove the entire 
right hemisphere in a right-handed indi 
vidual without causing any serious ef 
fecU. Death, in the case of head mjury 
is because of blood pressing on certain 
structures at the brain base which con 
trol the action of heart and lungs The 
mjury can be extensive but if no pres 
sure is put on these parts the individual 
will not die Indeed, the odds are all in 
favor of his recovery, especially if he i* 
young 

One very curious fact about the brain 
is the very clear-cut localization of cer 
tain functions For instance, if you are 
a right-handed individual, you hear with 
the left side of your brain, just in from 
the temple. You see, curiously enough, 
in the extreme back of your head, left 
side This IS where the nerve from your 
eyes ends Y'ou feel a burnt finger near 
the top of your head, just forward of the 
center line You talk with the extreme 
front of your brain, just over the eyes, 
and you play the piano, another motor 
activity, a little above your speech area, 
both left side If you are left-handid, 
reverse the sides and you have it If 
ambidextrous, heaven only knows what 
you do, but you probably favor the left 
side 

A FRENCH-Canadian friend of mine 
was hit in the head by a shell frag¬ 
ment The left side of the skull above the 
ear was so fractured that a large silver 
plate was installed in its place The bram 
was, of course, badly injured The shock 
rendered him unconscious for a couple of 
weeks On recovery he presented a fine 
example of auditory aphasia, that is, 
loss of memory for all sounds He 
couldn’t speak and he couldn’t under¬ 
stand what you said, for the auditory 
memories were all wiped out But the 
right side of his brain was unhurt, so 
nature switched over to this “spare 
part ” He learned very rapidly to 
speak, although he never did get back 
his native tongue, French A brilliant 
philosopher before his wound, his later 
views on Aristotle would have disgraced 
a college freshman, but he relearned his 
military manual in short order, returned 
to the front in a year’s time, and ended 
as a colonel of infantry* 

Nature will make interesting use 
of these spare parts in the brain 
when forced so to do For instance, we 
take a rat and teach him a visual dis¬ 
crimination test, such as to distinguish 
between a square and a triangle you 
feed him on the square but when he 
trespasses on the triangle he gets his 
paws shocked So he learns very 
quickly Like all mammals, humans in¬ 


cluded, he sees with the back of his 
brain, and there are stored his visual 
memories Now we operate on this sec¬ 
tion of his anatomy, removing the brain 
tissue next the visual nerve’s end On re¬ 
covery he has completely forgotten his 
trick, but he will learn it or a similar one 
again and just as quickly, using bram 
tissue farther removed from the nerve 
ending In other words, these large, so 
called “blmd areas” of the brain are 
simply masses of reserve brain cells, of 
spare parts, waiting to function if and 
when necessary. 

Some of the problems presented by 
these curious shifts in control are still 
very obscure For example, the so-called 
primary motor area is situated roughly 
above your ears When you have a 
“stroke” il IS gineiallv caused by a 
blood vessel bursting in this area and 
paralyzing the motor nerves which con 
trol arm, leg, or what not Such a mishaji 
IS very serious in those of advanced years 
Now, suppose we ojierate on a dog and 
carefully remove the motor area that sup¬ 
plies his hind legs On recovery he is 
of course, paralyzed Then a very cun 
ous thing ha|>|><>ns At the end of a 
month, he begins to regain the use of 
his legs In two months he is as good 
as new And, to be quite frank, no one 
knows where the control has gone 
Nervous tissue never grows back, and in 
this case the neighboring tissue docs not 
take over the management Our best 
research men have written reams on the 
subject, but that particular spare part 
IS still missing It’s like having an extra 
timer in your car, of whose presence you 
are certain but which is so cleverly con¬ 
cealed that the best mechanic in the 
country cannot locate it 

The medical eye of the future will be 
even more concentrated on this problem 
of spare parts. Three groups of dis 
eases are steadily increasing in fre 
quency These are diseases of the heart 
or circulatory system, of the lungs or 
respiratory system, and finally our 
old enemy, cancer. The reason for 
this increase is obvious Your life 
expectancy has jumped from about 
20 years to over 50 years in the past cen 
tury We won’t let you die of tuber¬ 
culosis, typhoid fever or smallpox, but 
you’ve got to die of something sometime 
The machine just wears out, like any 
other engine and the two pumps, air and 
blood, generally go first. Perhaps some 
day we may literally have an artificial 
heart or lung 

Cancer is the very worst example of 
a misplaced spare part It is simply 
ordinary body tissue gone wild Some 
cells in your skin, stomach, bone, or 
brain decide they are going to grow and 
do so, invading other organs and crowd¬ 
ing everything out of place. Here are 
spare parts which could easily be spared 
with loss to no one. The dickens of it is 
that there is no germ to jump on—just 
ordinary body tissue and anything 


which kills this cancerous tissue will 
probably kill the other body parts at the 
same time. This is about as neat a stale¬ 
mate as anyone could name; yet even 
here there is hope, lor this cancerous 
tissue has certain peculiarities which 
may some day prove its undoing. 

But we must have patience. Medi¬ 
cine with Its allies in other sciences will 
continue to master the secrets of man, 
the machine. All it demands from the 
layman is an enhghtened ignorance—in 
other words, co-operation, but not inter¬ 
ference Here, as nowhere else, a little 
knowledge may be a very dangerous 
thing 

I NTERESTING, also, are certain 
“spare parts” which man has added 
of his own accord It seems fairly certain 
that he evolved in a sub-lropical or tropi¬ 
cal climate. Here he could survive very 
nicely without a coat of fur, also, as a 
forest animal, he needn’t worry about too 
much sun But ambition has always been 
his downfall First, he decided to leave 
his forest, then to go north That meant 
clothes, fur his naked skin was poor pro¬ 
tection against blizzard or the burnmg 
heat of the tropical veldt 

These spare parts became just as nec 
essary as many we have mentioned If 
you were a savage or even an early col¬ 
onist in, say, northern New York State, 
and had your choice of living without 
your clothes or losing an eye, you would 
make the best of a bad bargain and part 
with the eye. Therefore, to early man 
came more demands for spare parts 
Furs and a fire can support life even in 
Canada, but if man is to have any peace 
of mind some form of house is absolutely 
necessary Hence this tropical animal 
endowed with intelligence moved his 
southern climate north in the form of 
an artificially heated home. When winter 
comes, he hibernates—with brief excur¬ 
sions into the outside world for farm 
chores, a dash to the office, or a ski trip. 
Yet, take away his clothes, rob him of his 
fire and the wolves could have all Amer 
ica north of Mexico, with some of the 
Mexican highlands thrown in! 

The trend of evolution seems fairly 
clear. Man will add more of these ex¬ 
ternal spare parts and lose some of 
those in his own body. Your glasses are 
becoming more and more essential Even 
the auto and the radio have almost be¬ 
come essential to human existence, not 
to mention many older inventions. On 
the other hand, man’s teeth are going. 
They already are baby-like compared 
with those of the Java man, the Piltdown 
man or the Heidelberg man, his pre¬ 
cursors of a mere few hundred thousand 
years back His little toe is also on the 
way out. 

However, a good many of us suspect 
that man himself will fool Mother Na¬ 
ture and prevent further evolution— 
simply by himself becoming extinct 
within the next 100,000 years. 
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Neon Lamps Simplify 
Sup-Speed Checks 

I N addition to the more involved and more 
expensive stroboscope equipment with 
which the lest department of The Reliance 
Electric and Engineering Company is sup 
plied for obtaining speed values of alter 
nating-cuirent machinery, lU engineers have 
devised a simple, portable unit, using neon 
lamps, which is ingenious and as easy t<> 
use in the field as in the shop 
Four, clear bulb, three-watt, neon glow 
lamps in a group, arranged as shown in the 
accompanying illustration, are used This is 


A simple hand-held neon lamp nnit 
arcuralely checks A C. motor speed 

necessary because the lamps are made for 
115-volt circuits and to use them directly 
in the motor circuit, as must be done in 
tearing, requires that provision be made for 
operation on 220 volts and on 440 volts 
Four standard lamp bases are mounted 
on a small board A comctl hood of steel, 
painted black inside, serves to keep out 
other light rays On the back of this board 
is mounted a switch for connecting the 
lamps for either 220 or 440 rolu 
The noon lamp can be used for obtaining 
the slip-speed of any alternating current 
motor with the exception of high-slip motors, 
operaung at more than 100 revolutions per 
n^nute slip The device is easy to use by 
directing the bght on the end of the shaft 
and counting the number of revolutions per 
minute of the keyway or other fixed parts 
on the rotating element. Marking the end 
of the shaft with a single chalk mark simpli 
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lies the counting, and using a stop waidi 
increases the accuracy oi obaervance of the 
lime interval used Subtracting the slip 
revolutions per minute from the synchronous 
speed gives the motor speed 

Of course, in a plant where all allernaiing 
nirrenl comes from the same source oi con 
trolled frequency, only a single neon lamp 


Weighting ‘■'Top- 
heavy*’ Destroyers 

T opheaviness m 12 American de 

siroyers, subject of much recent dis 
cussion, can be corrected by adding 40 or 
50 Ions of lead to the keel of each ship, 
rearranging stores, and removing some of 
the deck furnishings. Navy engineers slate 
Total cost for work on the entire group 
o( 12 destroyers is estimated at between 
♦600,000 and $1,000,000 

Weighting the keels may reduce speed 
by about half a knol This, however, is 
not regarded as serious, since the ships, 
designed for 37-knot speed, actually made 
39 on trials 

The destroyers of this group are among 
the most formidable armed craft of their 
class in the world On a designed displace¬ 
ment of 1570 tons, they carry 12 21-inch 
torpedo tubes, five 5 inch guns, and a num¬ 
ber of lighter anti-aircraft pieces. The 5- 
indi guns in oil recently bmlt American 
destrovers can also be trained for high- 
angle fire against aircraft —Science Service. 

Koroseal Paint for 
Corrosive Conditions 

AGAIN extending the use of its recently 
jTX introduced synthetic elastic, Koroseal, 
The B. F. Goodrich Company announces a 
new Koroseal paint, deaignated as No 495 
Korolac A KoroUc primer for use with 
the new paint is aiao available. 

The new paint ^ves a oemi-gioss black 
finish and ia recommended wherever ex¬ 
tremely ootToaive conditions disqualify aiiy 
other kind of paint or coating Applied to 


metal surlaces after they are prepared as 
for any other kind of paint or lacquer, the 
primer forms a strong bond between the 
Korolac and the metal itself 

Korolac No 495, when thoroughly dry, 
will withstand all acids, alkabes, and salts 
in the concentrations commonly met with 
in industry, up to temperatures of 150 de¬ 
grees, Fahrenheit It is not affected by 
chrome, nickel, cadmium, zinc, copper, 
brass, silver, or tin plating solutions, nor 
are such solutions contaminated or fouled 
by the paint when it is thoroughly dry. 

Ordinary atmospheric conditions have 
no effect on the paint It is extremely mois- 
lure resistant The dried film is hard and 
resistant to abrasion, yet sufficiently elastic 
to conform to contraction and expansion of 
the support Both the pnracr and the paint 
can be applied bv brushing or spraying 

Tire Blowouts 
IN Miniature 

C HEATING lire hliiwiuils. m niinialiire, 
from highway hazards reproduced in 
the calm and quiet of the testing laboratory, 
i« sncncr’s lalest technique for combatting 
heal- nihber’s worst enemy The new tech¬ 
nique, helping to eliminate the blowouts 


a novel testing device 
Conceived by B F Goodrich Company 
technicians, the machine, which is shown 
on our cover this month, simulates the hun 
dreds of gruelling impacts, the thousands 
of jamng vibrations which bombard tires 
during every minute of service life 

The amount oi heat built up by tires 
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under various conditions is charted by the 
machine using tiny cylinders of rubber 
about as thick and half as long as your 
little finger, or equally small blocks of rub 
ber and fabric, as test samples 
These sample "tires," each cut out of 
finished tire tread compounds or carcass 
constructions, are pounded with 1800 im 
pacts a minute until the inside rubber is 
changed by the intense iieat to a liquid and 
gaseous mass which blows oui 

Already rubber compounders are ton 
verung technical data from tests on the 
machine, known as the Goodrich Flexome 
ter, into sturdier and safer tires and other 
finished rubber goods 

Longest Belt 
Conveyor 

C ontract for manufacture of the 
longest bell-conveyor system ever in 
stalled (9 6 miles, Irom Redding to (,oram 
California) (or use in connection with con 
struction of Shasta l)am, has been awarded 
The Goodyear Tire & Rubber Company and 
currently is in process of production in as 
Akron factones, for the Columbia Construe 
lion Company, Inc, of Redding The rom 
pleie system will be twice as long as the 
largest ever built previously 
The Columbia job will require approxi 
uiately 20 miles of 36-inch wide, six-ply, 
long staple cotton, rubber-covered belting, 
weighing approximately 1300,000 pounds 
it will be installed in 26 endless, vulcantzed- 
on-the job units for a continuous haul of 
sand and gravel up to six-inch cobble (rom 
the Columbia Company's gravel pits at 
Redding to the working area for the Shasta 
Dam at Coram Shasta Dam is being con- 
si ructed as part of the federal flood control 
project for the Great Central Valley of 
California, to harness the waters of the 
Wacramento River 

Roughly following the general loiiloiir 
of the rolling desert intervening between 
Redding and Coram, the bell conveyor will 
begin Its haul at an elevation of 490 feel, 
carry through a pass at a maximum altitude 
of 1450 feet and make delivery to its ex 
ireme northern terminal at an elevation of 
650 feel Installation is scheduled to be 
completed bv March 1, 1940 and the system 
placed in operation by April 1, 1940. 

The conveyor system will be erected on 



wooden bents varying in height above the 
ground from four to 90 feet and will re 
quire the use of 12,500 steel troughing 
idlers The 26 terminals, at which links 
of the system overlap, will be of combina¬ 
tion steel and wood construelion Dumping 
lioin one unil to another at the 25 transfer 
jwiinis will employ the use of steel chutes 
The 26 links of the system each will be 
motivated with 2(X) horsepower electric 
motors, except the three most northern units 
which will generate power because thev 
are down-grade, or lowering conveyors The 
component weight of the material on the 
slope makes these bells self operating 
Capacity of the system will be 1100 tons 
per hour while conveying at a speed of 
)50 feet per minute Material in transit 
will be on the conveyor one hour and 40 
minutes between extremities Four vears 
of operation will be required to meet the 
total requirements of the dam construction 
liroject, estimated at 10 000,(X)0 tons 

Labels Printed 
ON Glass 

B eauty is combined with utibty in the 
new Anigraphic Process for printing 
labels on glass With this process, exist 
ing product labels may be duplicated with 
exact fidelity of detail and color combina 
lions, or they may be applied without a 


background so that the eonienis of the con 
tamer will show through the label Am 
graphed labels mav be washed and are 
resistant to ordinary solvents and abrasion 
The new process is similar to lithographs 
and IS applied with a press directly to the 
surface of the container in one, two, three, 
or four colors in perfect register at one 
operation When the container is placed in 
an ovin a moderate icniperaliire fixes the 
ink, and the container is then ready to use 


RAZOR BLADES 
A SINGLE Ion of high-carbon, 
cold-rolled strip steel will pro¬ 
duce a million safety razor blades 

New Division of 
Living World 
Proposed 

T he old classical division of the world 
of living things into the plant and 
animal kingdoms should be revised. Dr 
Herbert F Copeland of Sacraiiienio Junior 
College recently told a Botanical Society of 
America meeting 

Proposals put forward by Dr Copeland 
included the setting up of two new "king 



Artist’s sketch of the long conveyor belt being intuUed at Shasta Dam, Calilomia 
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dom*.’’ One, including bacteria and cer¬ 
tain other lower forma known ae the blue- 
green algae, he would call the Monera, a 
term coined in the I9th Century by the 
German biologist Haeckel. The second, 
to include fungi and the red and brown 
algae, he would entitle the Protista.— Sci¬ 
ence Service. 


Photographing 
Mesotrons At 
High Altitude 

I T is interesting to note one of the services 
which superchargers are rendering in 
scienlihe research A Douglas DC d trans¬ 
port airplane, operated by United Airlines, 



officers are familiar with its operations Yet 
the supercharger today is extremely simple 
because an automatic regulator maintains 
sea level pressure in the air supplied to 
the carbureter up to the “critical” altitude 
of 25,000 feet The pilot merely sets the 
turbo regulator control to the desired pres¬ 
sure on a manifold gage, and then controls 
the engine by means of the throttle in quite 
conventional fashion. 

Essentially, the turbo supercharger is a 
gas turbine coupled directly to a centrifu- 
gal^r compressor The gases in the exhaust 
manifold of the engine are well above at¬ 
mospheric pressure (even at sea level) and 
have a tremendously high temperature 
Thus they contain a Ireini nd'iiis amount 
of energy The exhaust gasps expand to 


equipped with supercharged Pratt & Whit¬ 
ney engines, recently and unwittingly broke 
the world’s altitude record for the type of 
aircraft by flying to a height of 28.900 feet 
It carried two scientists of the University 
of Chicago, engaged in photographing 
mesotrons, the heavy radioacuve mni- 
ponents of cosmic rays The plane re¬ 
mained aloft for three hours and a half 
with the outside temperature at 30 degrees 
below zero, Fahrenheit. The two scientists 
used 800 pounds of equipment, photo¬ 
graphic plates were exposed at the highest 
point of the flight As can be seen from 
our photograph, occupants were quite com¬ 
fortable without overcoats, but had to wear 
oxygen masks. 

The flight was part of the cosmic-ray 
investigations being carried on by Dr 
Arthur H Compton, Nobel prize winner, 
who maintained contact with the plane by 
radio.—A K. 

Operating the Turbo 
Supercharger 

KITING in the Air Carpi Newt 
Letter, Captain Donald J. Keim pre- 
aenta some interesting thoughts on the air¬ 
plane supercharger and its operation. While 
the airplane supercharger is at least 20 
years old. It has so far been installed on 
only a comparatively smell number of Army 
planes, and only a minority of Air Corps 


ihrio or four limes their original volume 
and down to the atmospheric pressure of 
the altitude at which the engine is operat¬ 
ing. In so doing, they attain a tremendous 
velocity and this high velocity drives the 
turbine at 20,000 rt volutions per minute 
The centrifugal compressor coupled to the 
turbine compresses the rarefied air of high 
altitude and the power of the engine is 
thereby maintained 

Why IS there the “critical” altitude men¬ 
tioned above’ Because the power of the 
exhaust gases rt mains practicallv constant 
The gage reading of the centrifugal com¬ 
pressor becomes very low at 25,000 feet 
With constant power and decreasing load, 
the turbo superiharger would revolve at a 
dangerously high speed and, to prevent this 
overspeeding, some of the exhaust gas must 
be by-passed, and less power given to the 
turbine Then the compressor receives less 
power, the incoming gas is not brought up 
to sea-level pressure, and so, beyond the 
critical point, the power of the engine, 
constant hitherto, begins to drop off fairly 
rapidly. — A. K. 


Airline Feeder System 

HE airmail pick up system recently de¬ 
scribed in Scientific American is one 
means of extending the benefits of air trans¬ 
port to small cities and towns. Airhno 
feeder systems is another. Therefore, it 
is gratifying to learn that Airline Feeder 


System, Inc (with Richard T. Crane as 
president, and Bernt Balchen, noted pilot- 
explorer, as consultant) is applying to the 
Civil AeronaiitiCh Authority for a Certificate 
of Convenience and Necessity permitting 
operation with airmail, passengers, and 
express to serve 34 cities in 15 eastern, 
northern, and southern states on a route of 
2906 miles Manv of these cities—Bridge¬ 
port, Elmira, Syracuse, Knoxville, and so 
on—have hitherto not enjoved air service. 
The new airline is so laid as not to dupli¬ 
cate existing services and to feed into the 
mam arrlines Nothing will be more help¬ 
ful to the extension of American air traiu- 
port facilities —A K i 


Smoke Jumpers 

W E recently described the experiments 
to he made by the Forest Service of 
the Diparlmenl of Agriculture in drop¬ 
ping fire (igbti rs by parachute These ex¬ 
periments, conducted in the Chelan Na¬ 
tional forest, Washington, have proved 
entirely siiceessful anil the “smoke 
jumpers” will be of inestimable value in 
preserving our forests The latest acioiint 
of lliijbe lists yields interesting inforniution 
The forest fighting 'cbuies are 30 feet 
III diamiler (nimb bigger than the ordi¬ 
nary 'clinic) and descend at only 12 feet 
pir second \^ilh this slow rate of descent, 
and flaps whiih permit the ihiite to be 
guided, a jumper can select his landing 
spot comfortably Even at altitudes of 8000 
fict, whire the ibinnir air gives less sup- 
port, there is very little hazard in landing 
Parachute jumpers who had been fearful of 
the prospict ot lanJing among tree branches 
were surprised to find that trees, located 
close logitber, acted somewhat as springs 
to cushion the landing and are prtferable 
to hard, rough ground Rips and tears sel¬ 
dom ociiir in the silk canopy, and there 
W( re no instances of a canopy catching, 
then slipping, and finally dropping through 
the trees In olhi r Words, either the jumper 
comes straight through to the ground, or 
he i» held securely suspended as shown in 
one of our photographs 
The standard type parachute-harness 



Fhoto br U e PorMt Bervloe 


Paraebate jumper wearing protec¬ 
tive suit and helmet, and carrying 
’chute and coil of landing rope 
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A “amoke jumper” preparing to dia* 
engage himaelf from bia parachute 
hamcas and descend to the ground 


proved a handicap in irte landing Wlien 
a man hangs suspended from the crown 
of a tree, the pressure on the leg and chest 
straps of an ordinary harness is so great 
that he is unahlc to unsnap the connections 
and get free Therefore, tlie harness has 
been made so lliat it can he detached from 
the shroud lines Whin a man is caugfit in 
the trees, he detaches himself from the 
'chute and reaches the ground hy a rope 
which he carries—,4, A 

Shoulder 
Safety Belts 

R ecords of aondcnls suffered hy Air 
Corps pilots recently revealed a larger 
number of injuries to the head and face 
than to other parts of the body The reason 
is that the lap-type safety hell prevents 
the lower part of the hodv from being 
thrown forward, in case of a crash, the 
upper part of the trunk and the head are 
unrestrained and jack-knifed forward and 
the head strikes th< instrument panel or 
other structural parts of the airplane To 
meet this situation, the Materiel Division of 
the Army Air Corps has developed a 
ihonlder-type safety belt 
In appearance, the shoulder safety belt 
resembles a pair of suspenders The front 
ends are latched to the standard lap type 
safety belt, the back ends are anchored 
to the airplane seat The shoulder belt can 
be loosened or tightened separately from the 
lap belt, but, when desired, lap and shoulder 
belts can be released simultaneously. 

Laboratory tests have proved more than 
satisfactory The pilot's adjustable seat, 
with pilot in It, was suspended in a hori¬ 
zontal position from an overhead beam. 
Through a trip mechanism, the seat could 
be dropped a predetermined distance and 
abruptly stopped in its fall by means of 
a chain suspension An accelerometer 
measured the number of “g’e” developed. 
Duo to the hazardous character of the task, 
or because he weighs a convenient 200 


pounds, it was Captain Harry G. Armstrong, 
Director of the Physiological Research 
Laboratory at Wright Field, who was the 
human guinea pig In a number of drops 
he felt the slight cutting action from the 
edges of the lap belt but experienced no 
pain or discomfort. On the basis of these 
tests. It IS estimated that an enormous im¬ 
pact deceleration of 30 times gravity would 
cause no injury to the pilot If service tests 
are as favorable as experimental tests, the 
shoulder belt will become standard Air 
Corps equipment, with added safety for our 
pilots.— A. K. 

Fire-Fighting at 
North Beach 

HE magnificent North Beach Airport, 

La Guardia Field, has been splendidly 
described and illustrated in the daily press. 
There is one item of the equipment, how¬ 
ever, which has passed relatively unnoticed 
—the fire fighting crash truck Safety meas¬ 
ures at North Beach are so complete that 
crashes should be rare, yet they must be 
anticipated A huge and speedy truck, 
designed and built by Walter Kidde & 
Company, carries hundreds of pounds of 
carbon dioxide which is ejected through 
hoses m the form of gas to smother, within 
a few seconds, gasoline or oil flames fol¬ 


lowing a crash. The principle of smother¬ 
ing fire with carbon dioxide gas has been 
well tried in electrical generating plants, 
cargo ships, and other industrial applica¬ 
tions. Rushing out of high pressure 
cylinders, it dilutes the atmospheric oxygen 
and chokes off combustion The same gas 
18 used in the fire-fighting equipment now 
carried on practically every airplane. In 
such installations, fire in the engine com¬ 
partment automatically releases the heavy 
carbon dioxide .—A K. 

A Curtiss 
Navy Scout 

HE XS03C-1, a two-seater scout and 

observation plane built for the Navy 
by Curtiss-Wnghl, has passed its tests in 
excellent fashion and has attraeled favor¬ 
able atltnlion. It is equipped wuli tbe 12- 
cylinder Fairchild Ranger ‘ \ ” engine, 
which IS inverted and air eooled But a 
short while ago, the radial ain Doled engine 
stemed to have displared every olher type. 
Now the fine Ranger engine is being put 
into service in a number of ships One of 
our photographs reveals some of the reasons 
for revived interest in the in-line air-cooled 
type, the nose of the fuselage is beautifully 
streamlined, and, with the cylinders in¬ 
verted, the pilot has a splendid view ahead. 
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la tpite of tbe modmtte power of the 
Raoger (in the light of modern tUndarda), 
the CurtiM machine has high performance 
and long range, (or a seaplane of the ob¬ 
servation variety. The central main float 
is braced to tbe streamlined fuselage by a 
single cantilever strut The lip floats, ivhich 
provide lateral stability in the water, are 
also supported with a minimum of bracing. 
In addition to line lines everywhere, a 
“mid-wing” is employed, that is a wing 
which IS placed neither at the top of the 
fuselage nor at the bottom The “mid- 
wing” involves some difficulty in the “carry 
through” of the loads between the wings on 
each side, but also provides the best aero¬ 
dynamic solution 

While the expenmenlal aircraft is a sea¬ 
plane, the float system is interchangeable 
with a landing gear Such observation 
machines are now aboard Navy battleships 
and cruisers .—A K 


Stainless Steel Coins 

P roper acknowledgement and thanks 
should bo due from the Italian Govern¬ 
ment to one of our readers, Mr John H 
Pearce of Seattle, Washington Mr Pearce 
suggested back in 1932—and we published 
hia suggestion in full—that stainless steel 
coins should prove fur more satisfactory, 
for a great number of reasons, than coins 
of other metals usually used Among other 
advanuges of the stainless metal, our article 
aaid that it would be as cheap as, or cheaper 
than, the copper that now goes into our cent, 
that It would not corrode no matter how 
long It is hoarded in the child's bank or 
handled with perspiring hands, that it 
would wear longer because it is harder, and 
that It would leave no disagreeable odor on 
tbe bands. 

So far as our records show, Mr Pearce’s 
snggestion was the first such ever made, 
and now the Ilaban Government's use of 



Pruning Tools Spread 
Sycamore Disease 

T he disease of the London plane tree and 
native syoamore, now a killing epidemic 
in Philadelphia and Baltimore, can he in- 
tTodnoed into even very small wonnds in 
healthy tree*, by pruning tools, aceordtng 
to teats by Dr. J. M. Waiter of the Divlaion 
ef fWtot Pathology, Bureeu of PUnt In- 
dnatry. Jho London plane, commonly called 
a aRNaam in this ootih^, dlffan fTea 
in Run tt |pH>w« wen in tUtoL 
YlHkiiibBntxfN dlwate wai fint noticed U 


Philadelphia, and has been found in New 
Jersey, 'Washington, Virginia, North Caro¬ 
lina, West Virgima, and Mississippi. 

Doctor Walter urges special care—by tree 
surgeons and others pruning and caring for 
trees—in the careful disinfection of tools 
before they are used again on healthy trees 
Wash the tools in alcohol, he says. While 
the disease occurs m the large cities chiefly 
on the London plane tree, it has been found 
elsewhere in smaller towns on the American 
sycamore. 

Small samples of living or recently killed 
wood taken from suspected trees and show¬ 
ing brownish, reddish, or bluish black dis¬ 
coloration may be sent to the Laboratory of 
Fiirest Pathology, Morristown, New Jersey, 
for determination of the disease. 


stainless steel to make coins is the first 
such use. Several new Italian coins made 
of the metal include the following pieces: 
20 and SO centissimos, and the 1 and 2 hre 
pieOM. The special type of stainless steel 
used contains 22 percent ^iromium, 12 pei> 
cent nickel, and a smaQ amount of molyb- 


AIR CONDITIONING 

11^ ORE than 2000 industrial air 
conditioning installations are 
not only improving the health and 
effirienry of employees but are olio 
increasing production, reducing loss 
by rejections, and eliminating dirt 
and abnormal moisture in many 
manufactured products. 


Aluminum Film 
Prevents Siijcosis 

I DENTIFICATION of a film which, by 
covering quartx particles, prevents sili- 
cosit, was recently reported by L, H, Ger- 
mer and K. H. Storks of the Bell Telephone 
Laboratones in Industrial and Engintering 
Chemistry. 

The protectlro film is hydrated oitide of 
alumlntun, and to so thin that no way extou 
of making it vliible. Ita identity waa dto- 
ooTOTud dectron diffraction onalyato, in 
widtit • bena^ of electrons waa poosed 
through th« fiha'specimen and the reankiiig 
diSntottoa pattern recorded on « {fliato- 
graphic plate, Featurea ef the patten ware 


then examined to identify the material 
composing the film. 

Silicosis develops rather quickly in rab¬ 
bits exposed to air containing moderate 
concentrations of quartz particles finer than 
one two thousandth of a centimeter, but it 
is completely prevented if aluminum powder 
is also present in the air to the extent of 
about 1 percent by weight of the quartx 
powder The aluminum forms, in the lungs, 
a protective film upon the surface of silica 
particles which prevents them from dis¬ 
solving, and thus prevents toxic effects. 

“The scnoiisness of silicosis m the mining 
and foundry industries indicates the im¬ 
portance of ide.itificalion of this film,” it is 
declared “The smallness of the silica par¬ 
ticles and the very small amount of alu¬ 
minum which IS sufficient to cover them 
with a protective film make it evident that 
this film IB extremely thin It is estimated 
that a film 250 Angstrom units, or one forty- 
thousandth of a millimeter, thick will cer¬ 
tainly prevent solution of silica and toxic 
effects The minimum thickness of film 
which will prevent solution is probably very 
many times less than this figure.” 

Snow Photos 
From Air 

B ombs of carbon-black powder, dropped 
on the snow from the map-making 
planes of the third Antarctic Expedition, 
will permit faster and more accurate over¬ 
lapping of aerial photographs necessaiT 
in claiming rights to Antarctic areas by the 
United States, A large quantity of uncom¬ 
pressed carbon-black powder to be used for 
that purpose has been donated to the Ex¬ 
pedition by the Continental Carbon Com- 
pany. 

Both the plane carried atop the roof of 
the huge Snow Cruiser and jhe planes based 
at "Little America" will carry the black- 
powder bombs on their aenol survey flights. 
Every few miles, just prior to taking a 
photograph, the ptones will release a pow¬ 
der bomb which makes a big black spfotok 
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on the enow. When the photogrmpht oi 
the berrea wwte* ve developed, the black 
ipota on the picturea will provide an accu- 
ralo .and quick method of piecing them to¬ 
gether to form the aenal map. 

Spotting oi the ice and snow fields in this 
manner is necessary because there are prac¬ 
tically no landmarks to identify a particular 
area—nothing but endless wastes of per¬ 
petual whiteness. 

Stheet Lighting 
Evaluator 

D evelopment of an ingenious instru¬ 
ment which, for the first time, enables 
safety authorities quickly, conveniently, and 
accurately to evaluate the eSectiveness of 
street lighting systems has just been an¬ 
nounced by General Electric’s lamp depart¬ 
ment at Nela Park. 

lie eigiuficance derives from its relation 
to the 5000 lives that are annually lost in 
traffic accidents merely because motorists 
could not see safely Experts to whom the 
new instrument has been shown hail it as 
an effective tool for diagnosing street light¬ 
ing systems and prescribing the means of 
affording adequate visibility 
The new street lighting evaluator serves 
as a traveling laboratory It “sees" and 
promptly records the true brightness of 
pavement, brightness of objects on and near 
the roadway, and the interference with see¬ 
ing caused by the glare from the lighting 
system These are the three factors that 
determine how quickly and clearly and cer¬ 
tainly a driver can see II permits the safety 
official to determine visibility values with¬ 
out having to step out of his car 

One of the evaluator’s several parts, 
mounted on the hood of an automobile and 
extending beyond the radiator, resembles a 
stubby spring board A second part, above 
the windshield, looks like the loud speaker 
of a public address system A third element, 
on the driver's seat, resembles a portable 
radio. 

What appears to be a spring Imard actu¬ 
ally IS a miniature strip of street The pave¬ 
ment is similar in lone and texture to the 
surface of the roadway in question On it 
are typical obstacles Its position above the 
headlamps of approaching cars makes it 
possible for the investigator to proceed with 
an appraisal at any tune without waiting 
until traffic has disappeared. 

What first might be taken to be a loud 
speaker above the windshield is really a 


glare collector which meaaures the total 
glare from all street lamps, within the 
driver’s field of view, and the loss of vision 
resulung therefrom. 

What looks like a portable radio on the 
driver’s seal is an “operator’s control box" 
provided with dials and selector switches 
It automatically records on a card the meas¬ 
urements of the three factors (brightness 
of pavement, objects, and interference with 
seeing caused by glare from the system) 
Only a few moments are required for the 
operator to compute the net visibility at a 
given location. 

Rapid Lettering Set 

A FAST, accurate, versatile and eco¬ 
nomical lettering set has been an¬ 
nounced by the Eugene Dietigen Company. 
An outstanding feature of the Edco “Spec- 
Dee” lettering set is that with a single 
guide. It IB possible to produce eight differ 



naval vessels in this country are appro¬ 
priate just now when attention is centered 
upon the extent of our defense forces. 

On October 1, 1W9 four of our new bat¬ 
tleships were already under construction 
and contracts awarded for four more. Prob¬ 
ably the North Carolina will be the first to 
be launched some time this spring Two 
aircraft carriers are under construction, 
one of them having been launched last 
April. Six light cruisers have been author- 
ied but contracts have been let for only 
four of them, and construction has begun 
on none. Three submarines have been 
launched of the nine under construction, 
and eight more have been authorized but 
not begun. Nine destroyers have been 
launched among the 28 now under con¬ 
struction, while seven more have been 
authorized but not begun We are also 
building tenders, minesweepers, a repair 
ship, fleet tugs, mine lavers, and sub chas¬ 
ers, totalling 19 vessels, about half of which 
are under conslruclion or have been 
launched and one has not been contracted 


ent types of lettering simply by changing 
the setting of the tracer and the pen arm. 

Each lettering outfit has six different 
weights of pen points from extra light to 
extra bold, thus making 48 different weights 
and styles of type available Letters are 
formed in one continuous movement without 
shifting the guide, because each character 
on the guide is complete and in alphabetical 
ordej Each guide has upper and lower case 
Ietler^ numerals, and characters Proper 
positioning and spacing of letters are made 
easy by the spacing markers The guide is 
precision-built of special, durable plastic 
material. 

Naval Construction 

O UR naval building program, off to so 
late a start in the opinion of many of 
US, now seems to be making such rapid 
strides that in the next few years we will 
approach reasonably close to an adequate 
Navy. Latest figures on construction of 
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|j will lake years to replenish lliem || 


Motor Noise Finder 

A n “industrial stethoscope” for use by 
L acouslic engineers engaged in the 
diagnosis and checking of running machin¬ 
ery has been announced by Electrical Re¬ 
search Prodacts Inc Just as a doctor 
listens to the heart beats of his patient and 
then charts his condition, so the Recording 
Frequency Analyzer (as the new device is 
called) discloses the “sound” cimdition 
of motors undergoing test, and records the 
results on a graph automatically 
The equipment employs frequency analy¬ 
sis by the “sweep” method, using a small 
drive-motor to actuate the frequency dial 
which sweeps the whole range of frequen¬ 
cies from 30 to 10,000 cycles per second. 
With this motor is synchronized another 
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motor driving a band of graph paper on 
which a atylus trace* the lound level at each 
frequency pa*«ed. Sharpness of frequency 
aelection from the great variety of sound 
that the microphone picks up from a whir- 
nng machine is assured by crystal filters. 

Thus the acoustic engineer has a com¬ 
pletely plotted and permanent chart of the 
sound levels at various frequencies Having 
tested both good and defective machines 
in this manner, the engineer knows the 
eccentric sound peaks at certain frequen¬ 
cies which are symptoms of the defects most 
chronic to the type of machine tested He 
may then recommend that the manufac¬ 
turer install one of the recently announced 
Indiislrial Noise Analystrs (or elcdrital 
“tin ears”) which, «et to the parin iilar 
frequency which betravs llie detect, be¬ 
comes a watch-dog against its recurrence 

One Millionth 
OF AN Inch 

A CCLJR.\CY to one millionth of an inch 
. IS the answer of roller bearings to 
the ravages of friction And it's done with 

I'sing a rrtadiine so delicate that it must 
be kept in an air-conditioned room, The 



Testing refrigerator unit with recently announced "induBtrial stethoscope’' 



Abovr Equipment for measuring 
surface roughness to one millionth 
of an inch. Below. Path of light ray 
that makes measurements possible 



Timken Roller Bearing Company has 
achieved a new super-finishing process on 
the melal raceways in which rollers revolve 
that eliminates irregularities not even vis¬ 
ible with a microscope. 

Reduced to its iundamentals, this instru¬ 
ment consists of a light beam reflected be¬ 
tween a senes of mirrors, the first of which 
IS hinged and changes its vertical angle as 
the specimen is drawn along under it This 
IS accomplished by mounting this mirror on 
a bell crank lever pivoted in the center, 
with a diamond point on one arm and the 
miiTor on the other. 

A* this diamond point makes contact 
with the specimen surface, any minute ir¬ 
regularity moves the mirror system. This 
movement is transferred by the mirror de¬ 
flecting the beam of light The deflection of 
the beam is accentuated in reflecting off 
each mirror Fiaally the beam runs through 
a condenser which reducea it to pin point 
size gnd focuses It on a revolving cylinder 
of aenaitized photographic paper. 


When the paper is developed, nregulan- 
ties of a millionth of an ineh show up like 
saw teeth The mat lime is so sensitive that 
if the sp<(inien is 0(X)025 of an inch off 
Icvil, It will show up as an error of 1/8 
inch on the sensitized paper 
Th< dirict nsiilt of profilograph studies 
has been a new Ivpe of surface finishing 
lleno. honing machines were developed. 
This consists of fine abrasives being held 
lightly against a piece of work, with the 
alirasivt and the work moving in several 
opposing directions Honing lias unquestion- 
aldv lengthened the already long service- 
aide life of precision hearings by practically 
ebimnaling ml ‘rnal friction 


TRAIN SPEEDS 

•^HAT the Untied States has made 
amazing progress in the speed¬ 
ing U|i of passenger trains in recent 
venrs can be seen from the fact that, 
in 1932, American mile-a-minnte 
daily runs totalled only 2022 miles, 
while today, they have reached 
48.237 miles. American railroads 
also operate 4415 miles at 70 miles 
or more per hour, and 1012 miles 
at 75 miles or more per hour. 


Infra-Red 
Spectroscopy in 
Industrial Research 

I N recent years a new method of analy¬ 
sis of organic compounds has been pat 
into practical application. It has been found 
possible to use infra-red, or heal, radiation 
to “finger print” complex orgamc mole¬ 
cules for identification and analysis. This 
method applies only to molecules and is not 
to be confused with the well established 
spectrum analysis of the elements which 
utilizes the visible and ultra-violet light 
given off by atoms. 

The infra-red radiation, sometimes called 
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Are You^^ 

' ^patthiK your spare time to 
good advantage f 

■''•"^^ono of the many who are 
seeking a new field to en¬ 
ter? 

' vseeking a means to save 
money wherever possible? 

If you are, here is 
a practical solution 
to your problem. 

HOPKINS’ 

CYCLOPEDIA 

OF 

FORMUIjVS 

Is the foundation for the 
he^nning of a fascinating 
hobby; the groundwork on 
which to buUd a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can be 
manufactured at home 
profitably on a small scale. 


TF you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyclopedia of Formulas 
t5.50 postpaid (domestic) 
For sale by 

Scientific American 

24 W. 40th St., Now York City, N.Y. 


"black light,” used for this purpose is in¬ 
visible and must be picked up by a very 
sensitive heal detector, the ihennopile, 
which can “feel” and measure a rise in tem¬ 
perature of only a hundred milhonth of a 

An instrument known as an infra-red 
spectrometer does the actual “Bnger pant¬ 
ing" of the molecules. This instrument, the 
heart of which is a one-pound prism of rock 
I salt, automatically separates the radiation 
into its vaaous wavelengths and records 
their intensities. A sample of the organic 
compound under investigation is placed 
in the path of a beam of infra-red radiation, 
and the radiation which pasaes through is 
measured and recorded by the apectrometer. 

It has been found that after pasting 
through any given organic compound, the 
infra-red radiation will have lost a certain 
set of Its wavelengths, resulting in what is 
called an absorption pattern. The key to 
the whole matter is that no two different 
organic compounds have ever been found to 
have identical absorption patterns. 

This fact makes possible the rapid identi¬ 
fication of an unknown compound simply 
by comparing its absorption pattern with 
the patterns of known compounds. The usk 
IS ended when a perfect match is found 
A more important use of the method is the 
identification of compounds which are pres¬ 
ent as impunties in other compounds. This 
type of chemical problem hat been dealt 
with very successfully by the new method 
in a large number of cases. 

Perhaps even more important is the fact 
that accurate quantitative determination of 
the amount of impurity in a compound 
can be made with the inira-rcd spectrom 
eter. Amounts of impurity in organic 
compounds as small as 001 percent have 
been detected and measured. Furthermore, 
a not inconsiderable item to the chemiat 
18 that only a few drops of the sample are 
needed for the analysis and even these 
few drops can be returned unharmed after- 

OlLDEX AND 
Filtrex 

E xclusive manufactunng and sales 
rights for the production and distribu¬ 
tion of an oil dilution extractor and on jm 
proved type oil filter, companion motor 
products designed to effect oil and gasoline 
savings and reduce motor maintenance cost, 
have been acquired by Bridgeport Brass 
Company Both products are patented and 
will be sold under the copynghled names of 
"Oildex” and “Filtrex ” 

Claiming that the oil dilution extractor 
18 the only device of its kind on the market 
today, where dilution extraction and filtra¬ 
tion are accomplished, the company declares 
that the use of this product in combination 
with the oil filter, in addition to providing 
substantial oil savings, has shown consistent 
gasoline savings of from 5 to 20 percent, de¬ 
pending on the condition of the motor when 
the installation is made, and reduction in 
motor maintenance coat by as much as 50 
percent. 

Both the oil dilution extractor and the oil 
filter are for installation on the automobile 
and can easily be installed by a competent 
mechanic in a short time. The Oildei, for 
example, has an inlet and outlet tube: tbe 
inlet line Is connected to the crankcase at 
some pomt above the oil leveL If the car is 


MANY STILL 
ARE NOT 
AWARE 

that there is a companion 
volume to "Amateur 
Telescope Making." 

"Amateur 

Telescope 

Making— 

Advanced” 

N ot mere]) a new edi¬ 
tion of the book 
“Amateur Telescope Mak¬ 
ing,” but a wholly different 
work for owners of that 
beginners’ book who have 
absorbed its contents. “Ama¬ 
teur Telescope Making — 
Advanced” has 57 chapters, 
650 pages, 359 illustrations 
and over 300,000 words, 
dealing with advanced mirror 
technic, flat making, eyepiece 
work, drives, aluminizing, 
observatories and many other 
aspects of the optical hobby. 
Published 1937. 

"Amateur 

Telescope Making — 
Advanced" 

Edited by 
Albert G, Ingalls 

Poatpoid $3.00, dotuMBc 
$3J}5, iotwlqn 
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Oil dilution extractor (or use on 
autoniobilea, with connectini; lines 

equipped with a breather pipe, the inlet 
lube IS connected by means of an adapter 
and the line is run from the adapter to the 
oil dilution extractor where the volatile gases 
are filtered and are sucked by vacuum into 
the intake manifold connected to the ex 
tractor by another tube The oil filter is in¬ 
stalled in accord with accepted practice 


ALITO TAXES 

AFTER an automobile is built, 
tax collectors, during its life¬ 
time, collect $4 (or every $1 that was 
paid to workmen (or building the 



Pigment Research 
Improves Paints 


F ormulas for enenor white and 
light-tinted paints with improved dura¬ 
bility, better hiding power, and greater 
freedom from dirt collection, have been 
developed for various climates as the result 
of an extensive research program conducted 
by the Krebs Pigment & Color Corporation 
Recent developments in house paint tech¬ 
nology have dealt primarily with the pro¬ 
duction of improved titanium pigments and 
the methods of incorporating them most ad¬ 
vantageously into exterior paints. Titanium 
dioxide IB a comparatively new paint pig¬ 
ment which was at first confined to use in 
white points. 

According to the findings of this research 
program, white and light-tinted house 
points containing titanium pigments prop¬ 
erly combined with other pigments, have 
exhibited properties far superior to thoM 
of any of the older type paints. 

Aa titanium dioxide is several times as 
opaque oa any other point pigment, paints 
i^rporoting it have better hiding power, 
and are of a olearo', more bnlliant white. 
Becanae points containing titanium dioxide 
tend to (til by chalking nther than by 
eraddng or dMwking, they are inh«ently 
“aeU-dleaning,'* and noake an easier and 
tnora aatitlaototy surface for repainung. 
Unib fernulaa varied aooordhtg to climate, 
tW an also slower to diow paint failim. 
A uppcttt •nhlesemant it a speeiallr {Htw 




ERE IS ONLY ONE '^WALDORF” 


Its towers, sharply etched against the sky, are modem 
as tomorrow ... yet its tradition of hospitality goes hack to a 
grand and spacious age. 

Its glamorous restaurants, favorite gathering-places of 
metropolitan society, are vibrant with music and gaiety . . . 
while above, its rooms are star-quiet in the niglit, peaceful as 
the hills of home. 

Its guests include the great ones of a busy world . . . 
and the -quiet, unassuming people who make that world go 

’round. 
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Experimenters — Schools—Field Workers 

An Accurate Balance at a Price 
Within the Reach oS All 

Seruitive to 2/50 gram 
Weighs up to 100 grams 
Compact—^No loose parts 
Modem, durable construction 
Small convenient size 
Handsome streamline design 

Now pcnniaaible for auxiliary use in 
drug stores (N. Y. C. Serial B17.) 

Never before a balance with all these exceptional features ! 

t Quality —Made of tested materials Its welehhias made In the usual course of teach- 
rucllon will appeal lo laboratories dealr- tng, orcanlc synthesis experimental work, 
he best cQuIpiiinit The Bakellte cup is compounding, photographic work, otc 



cessed titanium dioxide, developed by 
Krebs, which makes practical the uae of 
this pigment in a full line of light-tinted 
house paints. This new pigment overcomes 
the tendency of tinted shades to fade when 
made with pure titanium dioxide, and la 
more chalk resistant. In addition, paints 
made with it have exceptional durability 
and hiding power. 

Sealed Headlamps 
For Older Cars 

D evelopment of two new aii-giass 

sealed headlamps, designed expressly 
for use on front bumpers of cars made prior 
lo those equipped regiilarlv willi sealed 
lights- some twenty million in nil--was an¬ 
nounced recenllv by General Lhclric's lamp 
deparlment. Nela Park The n(w lamps will 
he made available early in Ichniarv One 
of each is lo be installed on a car Lumper 

The new sialed lamps an designed to 
supplement present hiadlighling of older 
cars Proper use of tin iii w all-glass units, 
ai cording lo autoniotivi ligliiing engineers, 
will give motorists hiadlighling approxi¬ 
mating that provided by 1910 cars whieh 
are (quipped with the popular “Scaled 
Beam" hfadlainp systems 
Like the all glass Sealed Beam lamps on 
many of the latest models, eaeh of the two 
new sealed lamps ronsists of a high effieieney 
light source, a liard glass reflector mirrored 
on Its inner surface, and a special bus- - all 
parts hermelirally sealed into a single unit 
One of the niw lamps, calhd ihf "sealed 
driving lamp,” produces a svmmelrical beam 
of about 3S,(X)0 candlepower and, like the 
“country beam” from Sealed Beam lamps, 
has a moderate amount of liglit above the 
liorizontal This beam is intended to snpple- 
nunt the light from upper beams of cars 
of 1939 and older. 

The other new sealed unit, called the 
“sealed passing lamp,” is equipped with a 
lens espertally designed to stipplement light 
from the lower or ‘‘meeting beam” from old- 
slvle headlamps It provides a wealth of 
illumination along the right side of the 
roadway without creating glare for ap¬ 
proaching drivers. The beam, rated at 35,000 
candlepower, is similar to the “traflic beam” 
from Sealed Beam headlamps Its light dis¬ 
tribution IS said to be “asymmetrical,” the 
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Bow sealed headlamps are mounted 
on the front bumper of older cars 

illumination beinR spread to the right only 
Nela Park engineers rcrominend that the 
sealed driving lamp be wired in such man 
ner as to rome on with the upper beam of 
the regular headlamps The passing lamp 
should be wired to tome on with the lowir 
beam of the regular headlamps Eath lamp 
should bf wired through a switch clamped 
to the dash to permit the driver to turn them 
off when the (ar is being driven on lighted 


FIAIWERS 


f AROE quantities of 

roBcs and | 

^ other cut flowers ar 

e shipped i 

1 from Puci(i( Coosl lo Allunlu ( oast 1 
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attached 

to fust passenger trains 



No Petroleum Shortage 

E \ ER siiii e that eventful da> in IBW 
when Colonel B^dwin E Drake and 
“Uncle Billy" Smith discovered that petro¬ 
leum could be brought from llie earth b\ 
drilling, persons throughout the nation havi 
expressed the belief that pet roll uni ri sonn <s 
soon would be exhausted Even during vi ars 
when the industry had a surplus rathi r 
than a deficuncy of oil, revivals of ihisi 
alarms were heard Today, di spite the fact 
that proved oil reserves are conceded to be 
well over 100 pen ent greater than estimates 
of a decade and a half ago, alarmists not 
only insist that they soon will be txliauslrd 
but in some instances have chargid the in 
duslry with unnetessary waste and an un¬ 
willingness to co-operate in (onservation 
As a result of the frequent tliarges of 
waste, the American Petrtdeum Insliluti. 
in 1925, made a thorough study of the in¬ 
dustry and conservatively reported the 
known future oil reserves as 5^21,000,000 
barrels During the next 10 years 8,692,000,- 
000 barrels were produced, yet authoritiea 
agree that today we have future proved re¬ 
serves of some 17,000,000,000 barrels—more 
than three and one half timea the estimates 
of the mid-twenties 1 

But that is not all! During the past few 
years science, technology, and the inventive 
mind of man have so widened our horiion 
that those most familiar with the subject 
believe that reserves still to be located anij 
developed are much greater than ever 
estimated. 

The last 10 years rightfully may be 
termed “a decade of advancement.” Engi¬ 
neering advancements have resulted in im¬ 
proved production methods by which in¬ 
creased recovery is possible. In addition, 
better engineering praoticea and geological 
advancements have permitted more accurate 
determination! of the location and the quan- 
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I tity of oil ia tite earth «itd wilmtir ia 
vitally oonocrned in leouring we iteeteet 
recovery frojn every pool. 

While means of increasing the recovery 
of oil fields were being developed, better 
refining methods for increasing recoveries 
of the most valuable oil ftaotions were 
found. Thus, today it is possible to give as¬ 
surance that known reserves, plus the de¬ 
velopment of those certain to be located at 
a future date, plus substitutes, should they 
ever be required, are ample to meet every 
demand 

Any discussion of the future adequacy of 
petroleum products should begin with the 
probable future demaud. This is dependent 
on the nation's probable gam in population, 
the increase in the number of motor cars, 
and the requirements for petroleum prod¬ 
ucts b> industry and in the home 
To make a fair analysis of what is to 
come during the next several decades, one 
first must consider the probable increase in 
Iiopulation from 122,000.000 to an estimated 
140.tXX),000 During this same span, the 
number of passenger veliides is expected 
to increase from 2'>,0(X),0(K) to some 31,000,- 
000 and the numbir of motor trucks and 
buses will step from 4,300,000 to some 
6,000,000 In other words, the anticipated 
number of motor vehicles in 1960 will be 
37,100,000 as compared to 29,500,000 today. 
From this, one might hastily condude 
that the consumption of petroleum products 
for use in motor vchides will skyrocket 
within the next few years Such, however, 
will not be the case According to rcbable 
authorities, the annual motor fuel consump¬ 
tion per vehicle operated m the United 
States has decreased from an all time high 
of 721 gallons in 1937 to 704 gallons in 
1938 This reduction in gasoline consump¬ 
tion IS a result of the trend to lighter ve¬ 
hicles powered by more efficient engines, 
and automotive engineers predict that fu¬ 
ture advancements will reduce the per-ve- 
hicle consumption of gasoline to the neigh¬ 
borhood of 670 gallons in 1960 
In addition to motor fuel, the barrel of 
crude of 20 yeairs hence will continue to be 
drawn upon for domestic demands of kero¬ 
sene, lubricants, marine and Diesel fuels, 
beating oils, and other uses Weighing the 
probable crude supplies from domestic 
sources against expected demands, it is es¬ 
timated that the peak will be reached in 
about 10 years when 1.109,800,000 barrels 
will be required By I960, it is bebeved that 
this demand will drop to in the neighbor¬ 
hood of 1,071,000,000 barrels—a figure 
which closely approximates that of today’s 
crude-oil production. 

In any fair discussion of the subject, one 
must bear in mind that refinery improve¬ 
ments already m operation and those which 
will come as a result of unending research 
in refinery technology and operation will 
ineffcase jhe yield of gasoline obtainable 
from a barrel of crude. Gmservative eatf- 
mates for I960 indicate that nearly 60 per¬ 
cent of the crude will be converted Into 
motor fuel as compared with slightly over 
40 percent, the recent average for the in¬ 
dustry. 

Because of the discoveries which have 
been nude and which will continue to be 
'made in the finding, production, and refin¬ 
ing of crude, It la quite evident that a dunt- 
age of petroleum is remote. Known reserves 
of today are well over 100 percent «nwter 
than eadmatM of 1925. Pmpnly maiHig wit . 
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Ever Lost, Been Found? 


'1 buried manuscript unseen in a 
vault It is In a monument. In 
imitation of mummies I wrapped 
Important comic, tragic, philo¬ 
sophic andmathematicwritingsin 
paper, in a bag, in sycamore wood. 
If I am dead, do not discover it, 
until a century is past; reburie it* 

So wrote Francis Bacon, renowned 
mystic and unknown author of 
Shakespeare’s plays, in a cryptic 
code over three hundred years ago. 
Haunted every hour of his life for 
the secret of his uncanny power to 
probe the mysteries of life and his 
strange ability to accomplish mir¬ 
acles, the world now seeks his long- 
lost manuscript 

From what strange source came 
his wisdom? Had he received the 
great knowledge of the ancients as 
a heritage? While eerie cemeteries 
and ghastly churchyards are being 
scoured by the curious, fifty thousand 
men and women, in the privacy of 
their homes, in every nook and cor¬ 
ner of the world, are sharing quietly 
the tremendous advantages of his 
concealed wisdom. Not in crypts or 
vaults did they find these rare truths 
of nature he taught, but by sharing 
the teachings pf the secret brother¬ 
hood with which he had long been 
associated. No map or code is 


needed to find this knowledge. Jf 
you have the worthy desire to master 
life, to develop a confidence that comes 
from understanding, and to acquire 
a dominant power by which to over¬ 
come adverse circumstances and 
nse above your environment, then 
this great heritage of wisdom may 
become yours. 

Accept this Gift Book 

Jlxmands have been led by it to u 
(jreater mastery of life 
For centuries the RosicruclansCNor 
a religious organization) have per¬ 
petuated the teachings whichBacon 
privately taught. Today, as in his 
time, the worthy and sincere may 
receive them. Use the coupon be¬ 
low and receive the free, inspiring 
book of full explanation, "TheSecbet 
Heritage." 

ne ROSICRUCIANS 

(AMORC) 
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COSMIC RAYS 

Robert A. Millikan 
Based on the John Joly Lectures, 
delivered in Dublin, and the Page 
Barbour Lectures, at the University 
of Virginia, brought up to date with 
new material. jS2.50 

The PHILOSOPHY of 
PHYSICAL SCIENCE 

Sir Arthur Eddington 
The first book by this noted writer, 
for the general reader, since 1933, 
this volume is based on his Tamer 
Lectures. In it he considers the 
whole method of approach to scien¬ 
tific knowledge. $2.50 
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may bo located, with the new Seitz Portable 
Pack Filter. Packed for transportation on 
the back of a man, the equipment weighs 
between 30 and 40 pounds. The unit is 
completely self-contained with a hand pump 
that will supply up to five or six gallons 
of potable water per minute. Easy pumping 
will supply one or two gallons per minute 
Alt parts of the filter are built of alumi¬ 
num coaled with a special waler-repelling 
Bakeliie lacquer to prevent oxidation The 
hand pump which supplies the water is posi¬ 
tive acting, that is, needs no priming It 
provides a suction lift of at least 10 to 15 

Moles, Birthmarks 
AND Cancer 

T ilt common mole, skin-colored or a 
little darker, “rarely, if ever, terminates 
m < ancer,' and blood-vessel birthmarks 
and the dark brown, warty, hairy birth¬ 
marks are also relatively innocent of can¬ 
cerous tendencies. Dr Eugene F. Traub, of 
New York City, declared at the recent meet¬ 
ing of the American Academy of Derma 
lology and Syphilology. 

“The smooth, dark brown or dark blue 
marks, devoid of hair, are the ones that 
are most dangerous. It is from this type 
lhat melanoma (serious skin cancer) often 
develops,” he said 

Skin cancers. Dr Traub emphasized, are 
easy for the doctor lo diagnose and gen¬ 
erally can be cured by X-ray or radium 
trealment or surgical operation —Science 


Dwarf Apple Trees 

DW \RF apple tree lhat will not grow 
taller than a man can reach and which 
will bear (run the first or second year after 
It IS planted is now a practical accomplish¬ 
ment and should meet an increasing de¬ 
mand among amateur gardeners and home 
ow ners, says Dr If B Tukey, horticulturist 
at the State Experiment Station at Geneva, 
New York, who cites the maiiv inquiries 
received at the Station as an indication 
of the mounting interest in trees of this tvpc 
as ornamentals and novelties for the home 

“Eortunatclv,” says Dr Tukey, “tests 
made at the Experiment Station have now 


progressed to the point where we can give 
direct answers to such questions as ‘How 
soon will dwarf trees come into beanng?,’ 
‘How big will they gel?,’ ‘What kind of 
fruit will they bear’',’ ‘What varieties shall 
I use''',’ ‘What special care must I give 

“The trees which are now becoming avail¬ 
able are true dwarfs and are produced by 
budding the desired variety on a rootstock 
known to nurserymen as 'Mailing IX’. 
These trees are especially well suited for 
training to special shapes, many varieties 
will bear the first year and the rest the sec¬ 
ond year, and while they should not be 
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regarded a» treea to produce the family 
supply of apples, they make exceedingly 
attractive ornamentaU and often the bloom 
alone le euEcient to repay the planter for 
hia time and labor.” 

Dwarf treea should be regarded aa gar¬ 
den plants and will require much the same 
careful handling aa do other garden plants, 
lays Dr Tukey, who concludes that, “for 
the amateur gardener and small home 
jwner, however, they are exceptional, use¬ 
ful, and interesting novelties.” 

Photographic Drawing 

M any years ago a considerable propor¬ 
tion of the illustrations used in news¬ 
papers were made by drawing over photo¬ 
graphs and then removing the photograph 
from beneath the drawn lines by means of 
chcmicalM. Thus, while the process is not 
new, It has now been made available for 


INDUSTRIAL and LABORATORY EQUIPMENT 
AT UNUSUAL VALUES 


BRONZE GEAR AND CENTRIFUGAL PUMPS 



From photo to drawing 

extremely easy operation bv the layman 
in a small kit recenllv produced bv Chas 
M Higgins & Co, Inc This inexpensive 
kit contains the necessary chemicals, a 
bottle of brown India ink and one of black 
India ink, mixing bottles, brush, a pen, and 
even a sample photograph on which to ex¬ 
periment 

This kit IS not, however, wholly a hobbv 
ist's outfit It can be made use of by editors 
who wish 10 make from a photograph a line 
cut instead of a more expensive half tone 
An arehilect, in preparing for alli rations 
in a house, may draw pari of the house on 
an old photograph and then sketch in the 
desired changes Other uses may suggest 
themselves to readers 


Stainproof Paint 

I NTERIOR house painters are plagued 
with the problem of old slams showing 
through new coats of paint Only too often 
It is necessary to put several coals of paint 
over such slams, with the pos-ibility that 
the stain will later make Us way through 
these coats and show up again .Siainciire 
18 a new paint made to solve this problem 
It is a ready mixed, white, flat, sealing 
paint with extremely high hiding power 
It IS, furthermore, quick drying 

The manufacturers claim that Staincure 
is an excellent primer for use as a onf- 
coat finish on such products as fabricated 
doors, windows and sash, and the like, In 
such tise It prevents pitch and tap stains 
from bleeding through. 

Four-Lane Road 
“Jacked” Apart 

H ow a four-lane highway that was 
“jacked" apart to make a divided 
tewhnjT nduoed fatal aooidenU by more 
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Trr riia n*w 

A boon for elderly people and oth¬ 
ers with poor eyesight. Wonderful 
for doctors, scientists and draftsmen. 


has been pushed completely to one side so 
that the teeth slots go all the way to the 
back edge Its aelf-cleaning chaTactenslic 
IS said to be due to the fact that this side 
backbone gives a sharp edge on one side 
and there are no pockets in which hairs 
or lint may collect. 


Problem : The 
Chord and Arc 

H ere is another of Lieutenant-Com¬ 
mander Kaplan’s headaches for those 
—and there are a lot of them—^who really 
enjoy headaches and claim the problems 
don’t make heads ache hard enough. 

Find the radius r of the circle in which a 
24' chord subtends a 25' arc. 

For those who find the problem too ele¬ 
mentary, the additional one is offered to de¬ 
duce a series which defines the radius r 
explicitly in terms of the chord c and the 
arc a —a series, that is, which will permit 
numencal computation of r by direct substi¬ 
tution of the known values of c and a. 

In transmitting the above problem. Com¬ 
mander Kaplan underlined the word “ex¬ 
plicitly” in red ink, and then stated in Us 
letter that the emphasis was put on the 
word in order to forestall a deluge of series 
which define the unknown radius bnplieitly. 


When you write to advertiser* I 


SCIENTIFIC AMEBICAN 


WANTED: MANUSaUPTSl 

Book Fubjlff^f^mpw^^llT odlcHi 
Foar^SiV’^ ^TiiSV^sr'wwt 44 at, h. v. O- 


ALIICO MAeNET BASS 

$lio 

— inn I|»r, 

MAeilETI0’"m«OOB” 

8CTHSolt‘'ooinp\e? 

BLAN kWk 































I Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

74 Branches located in 
Greater New York 


Picture* come alive thru thii Utei 
optical device. 

CARD and PHOTO 
STEREO-MIRROR 


The scientific iingle picture 
stereoscope. 

PRICES $S.tS and $ 3.50 

Send for leaflet 

NU-MIRROR CO. Bridgeport, Conn. 



SCIENTIFIC AMERICAN 

Well, that ought to be explicit enough, | * 
speaking explicitly! 

Address any correspondence regarding I , 



rifoiiiiiMiiriPf 

lOWOlEDOlUR! 


I America's Leading Pipe Purveyor 
Duplicates Famous Imported Briar 

War Mokes Big Saving 

FossHih 


Lieutenant-Commander 
in care of Scientific 
« Si , New York. N. Y , 
forwarded unopened. 


Solution to the 
Problem of the Square 

L \ST montli we suggested that you try 
j lo (.onMruil b) graphical means a 


square having three eorners al 
1, 2, and 2*j inrlies from a p<u 
square, aKo compute the len 
of the square Hen we have oi 
Referring to the illustratio 
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one inch lengths, measured from the vertex, 
along the sides of a right angle From these 
points as tenlers, swing arcs with 2 and 
2Vi inch radii The line connecting the in 
lerseclion of these ares and the vertex of 
the right angle is one side of the square 
To determine the length of a side, we have 
the following expressions derived from the 

2")/4 = Z* + 1 — 2Zco 90 
4 =:Z’+1 —2Zeos<J. 

where Z is the unknown side of the square, 
and 0 and <|> are respectively the angles op¬ 
posite the 2^! and 2-inch sides in the tri¬ 
angles shown in the graphical construction. 
The equations mav be rewritten as 
dZ* — 21 = BZeosO 
4Z’ — 12 = BZaine 
Squaring each side and adding gives 
32 Z‘ — 328 Z* -f 585 = 0 
Solving as a quadratic in Z’, we have 
^ _ 328 ±V (328)’— (4TT32) (585) j 
64 

= 41 ± 

and so Z = 28197 or 1.5164 inches. The 
first of these two values is the correct an¬ 
swer, the latter being the length of a side 
of a square with the three corners at the 
given distances from a point outside the 
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A hole through the top of the liz- 
«rd’» head eerves ae a peep sight 


ated group of eye cups or througli the use 
of the Went iris-shiitter disk Hiil on a ride 
of 1746 we found a sort ol pre histone ap¬ 
plication of this variegated disk idea in a 
small metal laix. fastened lengthwise of the 
top of the barrel The shooter could sight 
through a rectangular opening 1/4 bv 3'B 
inches, or he could drop a hinged block of 
metal into a slot in the metal box and utilize 
the round aperture 1/16 inch in diametir 
which had been Ixired in the hinged blotk 

While the first prut Heal peep sight was 
made by th< Lvman Gun Sight Corporation 
in 1807, wliith, wilh oiilv minor improve 
riients, is still known as "Lyman No 1, 
this device for improvement of target shoot¬ 
ing did not receive much impetus until after 
the (,ivil Har and the concurrent Luropean 
military struggles It was not until 1911, 
however, that Col Towiistnd Whelan, in 
collaboration with olher authorities and tin 
1 yinan people, worketl out the first prat 
tical micrometer reteiver sighi, permitting 
minute adjustment for windagt and eleva¬ 
tion. 

It remained for Ralph Albertson, of the 
Merit Giinsight (ompaiiv, to bring about 
one of the latest developments in rear peep 
sights Albertson, a (.alifornian, savs he 
used to “gel a big kick” out of hunting thi 
western jack-rabbits on the run with a 22 
aiitteloading rifle Not having the desired 





L«/t‘ Variable aperture Merit tight 
closed and open Right Side view 

success at this with conventional open 
Bights, he built a Bpecial peep sight and 
equipped tl with a senes of eye disks of 
varying apertures. While these disks were 
interchangeable without changing aero on 
the nfle, Albertson decided it was a nuisance 
to carry a pocketful of acoessories, together 
with canteen, lunch, and gun So, having 
had many years experience in fine tool anj 
die making, he set about to produce a peep 
sight etpttpped with an ins shutter, operat¬ 
ing on the tame principle as the diaphragm 
of a camera. 

After several years of experimentation, 
the Merit ins shutter of today not only an¬ 
swers the problem of variation of sensitivity 
of individual eyes to light, but also obviates 
the necessity of carrying a series of disks 
providing different apertures for different 



conditions Merit disks are made for use 
on Lyman, Redfield, Pacific, Vaver, Marble 
Goss, Remington, Savage, Winchester, 
Stevens, and any other sights using 7/32-10 
thread for disk mounting and taking a disk 
1/2 of an inch or larger in diameter. 

Gun Collectors, 

Please Note— 

W HEN we started chatting about an¬ 
tique firearms in the December 1939 
issue, we had no idea that we would un¬ 
cover so many would-be amateur gun col¬ 
lectors among our readers To those of 
you who have written for information, wc 
hope the replies have been hilpful To 
those ol you who haven’t written and would 
like to, we say again that our mail box 
is of very generous proportions And, to 
those of our readers who have already es 
lablished themselves as collectors of old 
guns, may we suggest that for the benefit 
of the many neophytes who aspire to reach 
your status you drop us a line, giving any 
suggestions you mav have which might be 
helpful 111 starling a collection of antique 
firearms > 

There are, of course, two primary factors 
in estahlishiiig collections ol any items, 

know the various types or specimens to- 
gcllier with their values, and, advertise 
vourself For the first, there are books, 
current periodicals, catalogs of amateur 
and profi s«i(,nal collectors, and association 
with fellow addicts For the second, Charles 
Edward Chapi I summed it up nicely when, 
in his hook, “Gnn Collecting," he wrote, 
‘‘--to start hnilding a gun collection, look 
in old attKs and barns, visit the junk shops 
and seiondhanil dealers, tell vour friends 
and relatives von are a gnn colledor, and 
write to all the gun dialers for their price 
lists and lalalogs" 

^ e ran furnish you with lists of books 
and perioduals, tell you where to write 
for lalalogs. and providi von with names of 
assoctalions of amateur collectors We may 
he able to answir questions concerning 
am lent fittarins, as we have aci ess to sev 
eral sources of information, and we’ll be 
more than glad to act as a sort of clearing 
house Ik tween those lolleclors who have 
ohiained a start and those who thus far 
have only the idea and the ambition May 
we hear from you “old timers"'' Perhaps 
some of the newer collectors would like to 
effect trades or make purchases. 

Pot-Shots 

AT THINGS NEW 

Winchester Repeating Arms Co offers 
Model 75, a new five shot, box type 
magazine, bolt-action sporting rifle, cham¬ 
bered for .22 Long Rifle rim fire cartridges 
only, and equipped with aanie receiver, bolt- 
action, and speed lock as the well known 
Winchester 75 target rifle The new 75’8 
barrel is tapered with forged front sight 
ramp and is shorter, being 24 inches, as 
compared to 28 inches in the target gun. 
Walnut stock is equipped with sling-swivel 
bows. It has shotgun butt, wilh steel butt 
plate, checkered pistol grip and forearm, 
and stock dimensions are- length of pull, 
13Mi inches; drop at comb 1 9/16 inches, 
at heel 2 9/16 inches. Standard model 
weighs approximately 6^ pounds. 
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Relax and really enjoy reading your 
favorite book in bed without fatigue. 
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pay dividends ! 


• A our personality IS judged by your 

day conversation Whatever you say can 
and always should reflect your real abilities. 
Are you sure yo« make a good impression 
every time you talk? 

• In your conversation lies the opportu* 
nity for social and business advancement 
—new friendships—new contacts—popu¬ 
larity—promotion —m short, SUCCES^ 


• You may have this booklet FREE, 
describes in detail a simple and practi 
method for self-training in conversati 


method for self-training i 
—in your own home 

This unique method is 
heartily endorsed by 
leading educators. 

• Acquire ease and skill 
in conversation. This 
booklet tells you how. 
Mail coupon or write to 
Conversation Institute, 
Dept. 2282, 3601 Mich¬ 
igan Blvd,, Chicago, Ill. 


Chlcaao, Illinois. U.S A 
Nease send me your Am booklet Adveoturei 







FAMOUS 

BESSA 

CAMERA 


F 3.5 VOIGTAR LENS 

in 

COMPUR RAPID SHUTTER 
(with ipeeda up to 1/400th 
part of a aecond) 



Foraierly 947*80 

The Bes»a is a light, compact 
two-size camera that enables you 
to make 8 pictures 2V4x3V4 ®*' 
16 vest pocket pictures, as de¬ 
sired. Uses No. 120 or 620 film. 
It is fitted with a direct vision 
optical finder as well as a waist 
level finder and has a handy re¬ 
lease on outside of camera. 


Mail Orders Filled 
Write Dept SAB. 


Conducted by JACOB DESCHIN, A.R.P.9. 


Positive-Negative 

Design 

A s everybody knows, paper negatives rosy 
, be made from paper positives (prints) 
in exactly the same way as photographic 
prints are made from regular film negatives, 
either by contact printing or by projection 
in an enlarger We shall not now take up 
the subject of making prints by the paper 
negative process, a« our sole purpose is to 
show how photographic designs either for 
murals or less ambitious uses may be 
achieved by utilizing in the decorative 
scheme both the positive and the negative 

The subject chosen for the design here 
illuslrated is that of a lynx photographed 
between two bars of its cage in a New York 
zoo The pose of the subject—looking to¬ 
ward one side of the picture rather than 
straight ahead—suggested the possibibty of 
a design in which a number of prints would 
be made by enlargement, followed by the 
making of an equal number projected in 
reverse This latter would have necessitated 
projecting the negative image with the 
"glass” or back side toward the easel in¬ 
stead of the normal emulsion to-easel posi¬ 
tion Thus, when mounted, lynx would face 
lynx all through the pattern However, this 
did not seem to offer much promise as it 


suggested the possibility of dull monotony. 

The next thought was to make positive 
lynx face negative lynx, in this way retain¬ 
ing the original idea yet varying the visual 
appeal by alternating the tonal appearance 
of the positive wtth the distinctively differ¬ 
ent negative print. The result, we bebeve, 
has justified the means 

For the purpose of our illustration, we 
used the dimensions 3 bv 2^ inches for the 
print, but the size you select, should you de¬ 
cide to do something along these lines, would 
depend on the purpose to which you intend 
to put the design. The larger the space you 
will want to cover the greater will be the 
size of the print. It is suggested, however, 
that the smaller these prints are, for any 
given space area, the better will be the gen¬ 
eral pattern effect. A large number of small 
prints will be more effective than a smaller 
number of larger prints In the latter case 
the observer will be so taken up with study¬ 
ing the individual prints that he will fail to 
get an impression of the pattern as a whole. 

After the required number of prints had 
been made up, washed and dried, one of the 
prints was selected for making the paper 
negatives by means of contact printing We 
say one of the prints, actually any one of 
the prints was as good as the next one for 
this purpose, since one of the important 
things to look out for in this type of work 
is that all the prints should be uniform in 
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appearancf^ -exposed and developed (or ex¬ 
actly the same lengih of time The pomlive 
pnnl<i had been exposed “bleed" fashion, 
that la, without showing any while borders, 
to exactly the required dimensions, so when 
contact paper negaUvea were made, they 
were exact duplicalea of the positives in 
their outside dunenaions. 

The mounting of the positives and nega¬ 
tives proved to be the most fascinating part 
of the job Desiring a black background we 
used a sheet of black bristol board, which 
was ideal for the purpose We allowed a 
quarter of an inch from top and side and 
ruled these off in pencil to provide a guide 
for starting the mounting of the pictures 
from the top horizontal row and the extreme 
left-hand vertical row. From there on we 
spaced the prints about Mi of an inch apart 
Inctdentally, a few extra positives and nega¬ 
tives were printed as a precaution against 
possible spoilage. The edges were lined up 
as nearly as possible to maintain the 14-inch 
separation throughout However, in a hand¬ 
made proposition of this kind exactness is 
not to be expected nor is its lack of much 
eonseqtienoe. Reasonable exactness is all 
that one can hope for. 

The arrangement of the prints is very 
afiaple: positive faces negative throughout. 
Poaitrves and negatives run diagonally 
thimifh the pattern, but no positive is ever 
Strictly adjacent, that is, above or below or 
to either side of a positive; and the same 
holds for the negatives. This may be seen by 
Studying the reduced reproduction shown 
here. 

If a small area is to be covered, we would 
niggest making all the necessary prints and 
negatives directly In the case of a larger 
area, however, it may prove labor-saving to 
make a small panel, copy it and from this 
copy make any desired number of prints 
vrhi^ will be joined to cover the designated 


Puces Come Down 

^jranCES of Imported cameras naturallT 
X gO«mt when war waa declared, doe to 
(ttSattRies of obtaining adequate supplies, 
Nowv however, acooi^Rg to Buiiei^ 
Btvtha, wsdl-known importer of carawta, 
seven! larva shipments have been received 
Iren simwd and prices of his line of equip- 
rneMhUnhemtwdneedto poihts approxb 


mating those in effect before September 
5. In some cases, the new prices are even 
lower than before that date The lines af 
fected by this readjustment include Rollei, 
Dolly, Foth Derliy, and liee-Bee cameras, 
as well as Schneider lenses 


High Contrast Subjects 

O N those occasions when pictures are 
desired or must be taken under light¬ 
ing conditions nol sufficienlly well balanced 
to come within the range of tones capable 
of being recorded by a film emulsion, it is 
still possible to make a salisfailory job bv 
proper development. Pictures taken at night 
outdoors are one type; another type in 
eludes subjects involving both dark and 
very bright objects An effective method is 
to develop the negative in a formula from 
which the hydruquinobe has been omitted 
This formula is usually referred to as metol 
developer because of its soft-working quali¬ 
ties and Its ability to bring out the shadows 
in a negative Hydroquinone, which favors 
contrast, having been left out, the high¬ 
lights come up more grailualiy than they 
wouid with the reguiar metol hydroquinone 
combination, thus giving the nieiol an op 
portunity to produce full shadow detail 
without the danger of harsh highlights. 


Counting Seconds 

F or short exposures under the enlarger. 
It IS difficult and somewhat bothersome 
to watch the darkroom clock Anything 
under five seconds duration is hard to fol¬ 
low without bolding the clock >n the hand 
Therefore, most workers when desiring or 
obliged to make very short exposures in 
enlarging resort to the “mumbling" aystem, 
repeating at an even pace some two-syllable 
word which, when coupled with the num¬ 
ber of the second, takes just about one 
second to say. One worker will use Lindy 
1, Lindy 2, and so on, another will choose 
a different word. The word used doea not 
matter, of course, just so it does the tnck. 


Stack Lines and Spots 

T HERE’S more than one way of eliminat¬ 
ing those pesky black lines and spots 
from prints, we Ie«m from 75a Gtvawt 
Smtitiur, As you know, a white area is 
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/or mtUi emmermm j 



iVoir Only 


including cowhide leather caae with carry* 
ing loop 

• iBstant 


• Preset and Eveready 

• One Hand Operation 

There is nothing to “dlMppesr." to 
‘•nuess," to “assume ” No rings to turn, to 



The hgiit values. a:» observed in the meter, 
arc rxi»rc«s<.il m a succession of lettert, 
aiiiuKctl 111 the same ingenious and pur¬ 
poseful iiisTiiner as the opt'cians test chart 
Send for Hooklet 

Nutiottul AdJmmtalUe 

Developing 

Tank 



Waild'i UnsaR Eu^aiivs Caowta 
Supply Hwn* 



















SCIENTIFIC AMERICAN 


ENLARGING', 


it EQUIP 


WOLlfNSAK VaOSDGMAT 

I' (4.5 Sparkle, detail, brillianc)-, 

115.00 sharp definition—you want 

all these qualities to be carried from 
your miniature negatives to your en¬ 
largements Equip your enlarger with 
a Wollensak Enlarging Velosiigmai * 
Optically refined to conquer minia¬ 
ture film difficulties Improve your 
enlargements with a Wollensak. 
Speeds /3 5, /4 5, /6 3, focal lengths, 
2" up Priced from $13 Mail coupon 


WOLLENSAK 


A COMPLETE LINE 

DEVIN 

COLOR CAMERAS 
AND ACCESSORIES 

Compute Corbro KUs 
New Devin Bromide Paper 
Assorted Packooes—3 Color 
Corbro Pigment Tissues 
Corbro Woxiaq Solution 
Corbro Betoucblng Color 


All Mokes of Cameras and 
Photographic Equipment 

MAY BE PUBGHASED 
ON EASY 
TIME PAYMENTS 


Tbs best rstsrsncs guide (or svsry- 
tblng pbotograpbic Send lor a copy 
—25 cents tl you decide to keep II 1( 
not, return It (postage guaranteed) 
Free with M.OO order 


liiYiMTliJUlii 


fairly simple to work on but a black one 
often appears almost hopeless. What the 
present suggestion does is to provide a small 
white area instead of the black line or spot. 
Make up the following solution: 

Copper sulphate .40 grains 

Potassium bromide .40 grains 

Water 1 ounce 

Apply with a small spotting brush to the 
black spot or line The black will gradually 
disappear, leaving a greenish spot. Now 
slide the print into a solution of plain 
hypo and leave il there for 10 rninutes. 
Wash and dry If the spot is very tiny a 
little of the copper suliihate solution can 
be applied with the point of a needle When 
the print is dry, fill in the resultant white 
areas with a fine brush dipped in India 
ink or block spotting eolor. 

Amateur 

C H AR ACTERIZ ATIO N 

A CLASS of camira subject matter that 
is generallv oii rlooked is that of ex¬ 
ploiting the histriiinu and characlentation 
talents of nieinberH of your family and 
friends It need not take more than just 
average ability and imagination to invent 
a suitable “get up” for a partit iilar subject, 
or you may have some idea in mind and 


BETTER PICTURES WIN PRIZES 


”SO YOU WANT TO TAKE BETTER PICTURES” 

By A. P. PECK 

Associate Editor, Scientific American 

■ IS THE ONE BOOK ■ ' ■■ ■■ 

that shows you, simply 
and in understandable 
language, how to take the 
best pictures under all conditions. 

"Pictorial appeal and technical excellence” arc yours for the choosing when 

I you snap the shutter. You must first, however, be familiar with certain funda¬ 

mentals of composition and camera operation. These fundamentals are diffi¬ 
cult to dig out of the average book, but not when you have a copy of "So You 
Want to Take Be«er Pictures” at hand. You team os you read, easily, pain¬ 
lessly, without having to wade through a moss of material that holds no immedi- 

Written expressly for those millions of camera owners who have their I 

developing and printing done at the photo shops, the lessons which it I'- 

teaches are simple and straightforward, uncomplicated by formulaa and I 

directions meant only for the darkroom fan. I 


16 Chapters 
Over 200 Pages 
Dozens of Illustrations 
Bo*rd Covers 


YOU NEED NO OTHER 
BOOK TO GUIDE YOU 
ALONG THE PATH 
THAT LEADS TO 
BETTER PICTURES 


MUNN COe, INC. 


24 West 40th Street 


look around for the pprwn who gives prom¬ 
ise of fitting into your planned role. An 
example along these lines is that of “The 
Old Maid" illustrated here The young lady 
used to be m amateur theatricals at one 
time, HO hud some idea of the requirements. 
■She put on a dark makeshift jacket, stif- 
feiied a piece of old lace to wear around 
her neck, and made up her face to give an 
impression of utter plainess Cocking her 
head to one side completed the loul imprea- 


I Close-Ups From 
The Hand 

"W^EN shooting at siidi short rango as 
Ty » foot or so, while employing « dosp. 
op lens sttechment, not only is tho tecusiBg 
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very critical, but, after neagaring the ap¬ 
propriate distance, not everyone is able to 
keep the measured distance while holding 
the camera in the hand We recently had 
occasion to use a miniature camera equipped 
with a supplementary cloae-up lens We 
wanted to use it in the field and did not 
wish to be bothered with a tripod since the 
camera was to be used in daylight only. 
With the lens mount fully drawn out, the 
distance from lens to object was 15 inches; 
with the distance scale on infinity, the 
lens to-object separation was 11 inches. 
We solved the difficulty simply bv lulling 
a twig 11 inches long and another 15 
inches long In operalion, all we had to do 
was set one end of the stick near the lens, 
and the other end next to the small subject, 
being careful, of course, not to include 
the stick in the picture 


WHAT’S NEW 

In Photographic Equipment 



Manspold SiNcit Solution Coiok Ton¬ 
ers (1195 for assorted kit) New kit 
package includes a bottle of each color— 
blue, brown, green, and magenta Ample so¬ 
lution providid to tone hundrtds of 8 by 10- 
inch prints Procedure Print to be toned la 
submerged in diluted toning solution where 
toning action may lit watrhed, when de¬ 
sired color IS reached, print h removed for 
washing to clear highlights Manufacturers 
say: “Amateurs who would like to experi 
ment with toning can secure sample for 
10 cents to cover cost of packaging, and 
80 on Samples of all four colors for 35 
cents. ” __ 


Agfa Memo Speeixiun (114 50) Designed 
and fitted for use with Agfa 35mm Memo 
camera Similar in design and construction 
to Mendelsohn Speedguii Provides accurate 
synchronization at all camera speeds and 
with all types flash lamps Provision made 
for extension wiring to additional flash 
lamps, safety catch to prevent accidental 
exposures; adjustment of both reflector 
position and synchronizing control for dif¬ 
ferent sizes and makes of flash lamps 


F-R Precision Range Finder (black, $5; 

chromium finish, $5 75) Distance meter 
for amateur still and movie cameras Shows 
in large, luminous field two separate and 
distinct images when range finder is not in 
focus When smaller image is in exact syn¬ 
chronization with larger image through 
manipulation of micrometer thumbscrew, 
meter is in exact focus. Works from two 
feet to infinity. 

Spencer Model MK Delineascopes ($22 50 
to $58.50); Croup includes models using 
400-watt, 200-walt, and 300-watl bulbs Pro¬ 
tection from heat provided by adequate 
ventilation system in 100-walt model; heat- 
abaorbing glass in 200-watl; and fan cool¬ 
ing attachment plus heat-absorbing glass m 
800-watt model. Lamphouse cover hinged, 
permitting easy access to bulb or condensing 
lenaes- Condensing lenaea easily removed 
for cleaning. Alao available; Film viewing 


device for viewing strips of films prepara¬ 
tory to making up individual slides Fan¬ 
cooling unit operated by universal motor 
for 115-voll alternating or direct current 
with rheostat to control speed of fan Spen¬ 
cer projection lens of five inch focal length, 
aperture //3.6 Delineascope using 100-watt 
bulb designed for home use, 200-walt and 
300-watt modela for small auditoriums and 
class rooms. _ 


DfJiir Amsco Chrome Satin Finish Range 
Findfr ($5 50 complete with sling, gen 
inn®'leather case, and accessory clips) 
lllilizcs Hupcnmposition image principle 
Has exiending viewing eyepiece FociiHing 
achieved by micrometer ball blaring ad 
jnstrr revolving m bronze bearing Will fit 
all cameras 


Cord Type Braql'ette ($!)• Framing de 
vice adjustable from one inch to 36 
inches—-“large enough to hang a mural ” All 
aluminum or assorted in black, ted or gold 


Lafayette “si perior Easel ($4 59) Base 
of steel, with rubber strip bottom Finish 
black enamel with chronic trim, except for 
11 by It-inch focusing surface, which is 
white l.uinislitc bordered by inch scales 
Masking guides easily adjusted and locked, 
alignment maintained by guide frame at 
“free” ends 


Kodak Control for Photofiood Lamps 
($4 50) Designed to prolong life of 
lamps and assure comfort for subjects while 
picture IS being arranged Compact metal 
box less than six inches square Control 
accomodales up to six No 1 Photofloods or 
up lo three No 2 Photofloods Plugs into 
any power line of 100 lo 125 volts, either 
AC or II c , four sockets provided Lamps 
may be burned at about half voltage throiigli 
use of “dim” switch setting, when heal and 
glare are greatly reduced Either left hand 
or right hand group of lights ran be turned 
on or off independently of opposite groups 
With Control at camera position, photngra 
pher can shut off or alter lighting without 
moving from lamp to lamp 


Fotocrait Stint Fur ($3 25) Made of 
seasoned wood, natural finish f apacilv 
80 two by two-inch glass slides Has self- 
contained illuminated viewer operated with 
button switch. 


Tankomfter ($1) New type thermometer 
designed for use with spiral type reel 
tanks lower end notched lo engage reel, 
thus serving as rotating rod Thermometer 
encosc-d in plastic housing for protection 
against breakage. Scale of stainiess steel 
Acenrary guaranteed within one half of one 
degree 


F-R Pi astic Printoncs (58 cents a pair) 
One red, one black. Sturdy meshing 
grips prevent sbpping, special slops to 
prevent tongs from slipping into tray 


Lafayette Hi-Lite Spot ($15 89 complete 
with lamp): Features ample illumina¬ 
tion, lightweight, easy adjustment and op 
eration, wide iocuaing range Cjiso of un 
breakable die-cast aluminum Mounting of 
universal yoke type adjustable in all direc 
tions. Focusing by dial at rear of case.'qier- 
mitting adjustment of beam through entire 
range from sharply defined spot to diffused 



to conjldCT photography 

“wEw^Yo^Rx'^msmin'E^orpHOToc*^ 

10 WssI 33 StTssI (D«pt. 134) Nsw York Cltr 
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Rood-liKhting. Fresnel lens of heat-resistins 
PjTexi beam concentrator of non-tamisfaing 
chrome-plated aluminum. Pre-focus type 
bulb used operating at 3200 degrees Kelvin 
specified for color photography, maintains 
constant illumination throughout rated life 
Illumination said to be equivalent to con¬ 
ventional 500-watt spot. Eight-foot telescop¬ 
ing stand available. 

Agfa Dakkroom Lamr and Filtm Outfit 
($1 95) • Includes Agfa 314 by 4%-inch 
safelight lamp housing and socket; A3 green 
filter, A6 yellow-green filter, A7 red filter 
Fillers, all 3*4 by 4% inches, designed to 
provide maximum visibility with complete 
safely when correctly used and fitted with 
standard 10-watt frosted Mazda lamp Fil¬ 
ters for panchromatic and orthochromatic 
films and for all papers 

Windsor Easel ($7 50). Features- 0>n- 
stant center, with fixed paper slops for 
5 by 7, 8 by 10, 11 by 14-inch prints, as well 
as smaller and intermediate sues, steel con 
structioii throughout, assuring iminunilv 
from warping out of alignment, washable in 
soap and water, while borders from to 
!■% inches achieved with smoothly moving 
masking blades, finished in flint gray, with¬ 
out gloss; baked-on white focusing area 
measures 11 by 14 inches, rules, with black 
numbers on contrasting ground, measure 
both from center of paper outward and 
from paper corners inward, ribbed rubber 
strips on easel bottom prevent accidental 
“skidding ” 

Wabash Super-N-Larcer Bulbs (35 cents 
to $1): New type self-difiusing enlarger 
bulb Made of glass scientifically treated on 
inside by special process to “break up raw 
filament light rays into soft, diffused light 
that 18 distributed evenly and uniformly 
over entire bulb surface in brilliant, white 
glow.” Five different sizes with wattages 
ranging from 75 to 500 and lives from 100 
to 300 hours. 

Super Omega B enlarger ($77 50 with de¬ 
tachable lens board, no lens) Features 
negative size 2^ by 2*4 inches down to 
35mm, adjustable negative carrier, set in 
bellows, permits use of two- or three inch 
lens with same set of double condensers, 
negative carrier set in turntable to permit 
rotation in all directions as well as tilting 
up and down, illumination (aC or D.C 
operation) 110 volt, 75-watt Mazda photo 
enlarging lamp No. 211; new type duslless 
negative carrier, horizontal projection at¬ 
tachment, baseboard laminated hardwood 
18 by 32 inches; twin-guide micrometer 
focusing, counterbalance mechanism com 
prises strong steel tape on enclosed steel 
spring Lenses available ranging in price 
from $15 to $45 _ 

Agfa Hard Rubber Trays (20 cents each) 
Size 4 by 6 inches. Made of genuine 
hard rubber. 

Ali^American Instoscope and Instocine 
\isual.Tvpe Exposure Meters. For 
merly imported from abroad, now manufac¬ 
tured in the United States, making possible 
reduction in price to $2 25, including sole 
leather case. Amencon scale includes Amer¬ 
ican Schemer as well as Weston Number 
Speed RaUngs. Exposure range from 30 
minutes to l/2000th of a second. 
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JACOB DESCHIN, conductor of our “Camera Angles" department, will 
answer in these columns questions of general interest to amateur photog¬ 
raphers If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials —The Editor. 


Q. 1 have a number of two-inoh 
aquarea of Vi-inch cryatal plate Riaaa, 
and intend conatrurtini; filtera, uaing 
R^atin filma and (jinada baiaam in 
the uaual method of conatruction. 
However, I am in the dark regarding 
certain detaila of the proceaa: Chem¬ 
ical cataloga Hat (Canada baiaam in 
the following varietiea: natural, paper 
filtered, diaaolved in benzol, disaolved 
in xylol—extra thick neutral. Which 
ahall 1 uae? Should the baiaam and 
glaM be warmed? la light or heavy 
preaaure uaed in clamping the glaaa 
platea? What ia the length of the dry¬ 
ing period? la it neoeattary to aeal the 
edgea againat moiature? If eo, what ia 
uaed?-R. J.B. 

A Clear—that la, natural—Canada bal- 
aam le specified for this purpose The balsam 
may be used at ordinary room temperature, 
but if too thick may be thinned either by 
adding turpentine or alcohol or, preferably, 
by heating the balsam slightly in a hot-water 
bath Moderate pressure is used for clamp¬ 
ing the glass plates The filter is then put 
away under pressure Drying under ordinary 
temperature will take about two weeks The 
edges should be sealed in some way to pre¬ 
vent the entry of moisture Thin adhesive 
such as that used in binding two inch square 
color slides should serve the purpose. 

Q. In consulting the speeid ratings 
of various films, I notice that the 
rating for the same film when used 
In artificial light i» naually slower than 
It is for dayUght. Can you tdl me the 
reason for this?—J. L. C. 

A. As you probably know, film emulsions 
are more sensitive to blue than to any other 
color of the spectrum Sunlight is rich in 
blue rays, but tungsten light sources lean 
towards the red A comparatively greater 
exposure is therefore required for the same 
film used under tungsten lighting conditions 
to compensate for the illiimmant’s deficiency 
In blue. The extent of this deficiency varies 
with different film emulsions. 

Q. I have a miniature camera whioh 
takes 3$mm film; this comes in small 
metal containers. In the course of 
taking the film out of the container. 
It becomes scratched t how can this be 
ivcvented?—J. W. 

A. We presume that you refer to the 
ahoife of the negative roll in the metal 


container. The raw film, as you know, is 
well wrapped besides having the extra pro¬ 
tection of a few sheets of literature around 
It So far as the negative roll is concerned, 
scratching from this cause is easily reme 
died simply by rolling the film strip up to 
a measurement reasonably smaller than the 
inside of the container, and slipping a small 
rubber band around the rolled strip to pre¬ 
vent It from unfurling in the container. 

Q. With a lead pencil I have drawn 
a rectangle on the ground glass of my 
camera to indicate the limits of the 
exposed area of negatives. Can you 
suggest a better instrument or ma¬ 
terial for marking on ground glass- 
something that will make a darker 
mark and will adhere well under work¬ 
ing conditions?—F. S. D. 

A Lead pencil markings will naturally 
rub off in a short time Professionals often 
mark or rule the ground glass with a sharp 
instrument These lines are easily discern 
ible in use Another wav is to use black 
drawing ink, but the disadvantage of this 
IS that, unless your lines are to indicate the 
extreme borders of the film dimensions, the 
black lines might interfere with vuur image, 
if you wished to work outside the marked 

Q. Will you plcaac send ua a formu¬ 
la for simple photssgraphic emul¬ 
sion?—J- V. M., Jr. 

.4. E J W'all, in his “The Dictionary of 
Photography,” cites the following Abney 
formula for an emulsion for rapid plates 


Potassium iodide 5 grains 

Potassium bromide ., 135 grams 

Nelson’s No 1 Photographic 

Gelatine . 30 grains 

Sliver nitrate . . 175 grains 

Hard gelatine and No 1 gelatine 

(equal parts) .. IdO grains 


For details, we suggest consulting Mr 
Wall’s "Dictionary” as well as his standard 
work on the subject, “Photographic Emul- 
stona,” and Abney’s “Instruction in Pho¬ 
tography.” 

Q, I should Uko to know where I 
msy find reliable instructions for 
simple “direct positive development.” 
—S. N. 

A. Write to the Eastman Kodak Com¬ 
pany, Rochester, New York, for information 
on the processing of their Positype papw. 



makes movies at snap¬ 
shot cost' Makes color 
movies, too, indoors 
and out, even in slow 
motion' It’s easy. Just 
push a button. Extra speeds, device for 
animating cartoons, and provision for 
sjvecial lenses make Filmo a basically 
complete camera which keeps pace with 
your skill Buy now. Only $49.50. Easy 
terms. Made by makers of Hollywood 
professional movie equipment. 
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Our Book Corner 


^H] 


[£ Book Department of Sci- 
entiflo American is conducted, 


with the co-operation of the 
Editors, to make available for you a 
comprehensive book sen ice. Each 

month the Exlitors select and review in 
these columns new bonks in a wide 
raiifie of scientliic and technical fields. 
In addition, they arc ready at all times 
to advise you regarding the best avail- 


able books on any subject. You 
1^1 are invited to use this service 
freely Tell our Book Depart¬ 
ment what kind of books you want 
and you will be furnished with a list of 
available titles, including pricce.When 
in(|uiring about bo<iks, please be 
speciiic; remember that we can be of 
the greatest help only when you tell 
us just what you are looking for. 


MODERN MIRACLE MEN 
By ] D RatcUg 

M edicine i? the rentral subject of the 
first part ol thin book, which discusses 
in free, running “tylc, without more techni¬ 
cality than the averagi lavmaii cares to 
read for entertainment (ombined with edu¬ 
cation, the outstaiuling di velopments of 
medical miracles pneumonia and its treat¬ 
ments, vitamins, meningitis, and sleeping 
sickness and the attempts to conquer them 
and other diseases The second half is de¬ 
voted to the revolutionary changes that 
science is bringing to agriculture (311 
pages, '5'^i by 8Va inches, 15 illustrations ) 
—$3 10 postpaid.— A 6 I 

HANDBOOK OF PIIOTOf.RAPHY 
Edited by Keith Henncy and 
Beverly Dudley 

AN attempt has been made—and success- 
XI fully indeed—to augment in one con¬ 
venient volume the many hooks which are 
now available covering the various aspects 
of photography With the help ol 23 pho¬ 
tographic specialists, llie editors have com¬ 
piled a ihorcmgli exposilimi of the serious 
aspects of the technique of photographic 
processes and the scientific basis underlying 
photography and its applications This is 
in every respect a serious texthcxik that 
delves deeply into the icAys and whereforey 
—no picture hook in any sense of the word 
—concerning itself more with technique 
than with final results. (872 pages, 6Vi by 
inches, numerous line drawings and a 
few pertinent photographs)—$7 60 post¬ 
paid.— A P P 

COMMON OBJECTS OF THE MICRO¬ 
SCOPE 

By the late Rev J C Wood, revised and re¬ 
written by W J Ferner, F. R. E. S 

I F the reader does not object to its old- 
fashioned appearance, this book will 
show him what to do with his microscope 
what to look at and where to find it It is 
an old book that received much acclaim 
in Its daj, now revived and partly furbished 
for modern use Heretofore, mtcroscopists 
have been paving more than the original 
price to get second hand copies ol the 
earlier ediiio.is Now it is inexpensive. 
The diagrams look old fashioned but they 
“get there just the same,” and the substance 
of the book is something that does not 
change. Compass Elementary opucs of the 


microscope, examination of common objects 
such as cells, plant pans, algae, desmids 
and diatoms, insects, blood corpuscles, and 
a host of others There arc 12 color plates 
each showing numfrous objects, in addition 
to 28 regular figures (1(4 pages, 4% by 
7’A inches, illustrated)—$185 postpaid — 
A G.I. 

WHAT ENGINEERS DO 

By IT alter D Binger 

W HILE not exactly a guide book to 
determine the field for future engi¬ 
neers, this book could, nevertheless, be used 
as such It IS not technical but rather a 
lucid discussion of many kinds of engineer¬ 
ing artivities First, it gives the background 
of engmeenng, dating to primitive times, 
and then, step by step, it carries on to a 
complete discussion of modern practices. 
Many clear drawings are included to show 
processes or tools and equipment that are 
used This would be particularly valuable 
for the youngster who intends to take up 
some branch of engineering (304 pages, 
5'/3 by 8Vi inches)—$2 85 postpaid — 
t D M. 

LOVE AT THE THRESHOLD 
By Frances Bruce Strain 

D ating, romance, and marriage—this 
IS the scope of this work for adoles¬ 
cents. It IS a practical book, dtaling with 
the world of today as it is and not merely 
as vime of us wish it were, that is, it as¬ 
sumes that vour adolescent is in that world, 
which will remain as it is, and therefore 
will have pradical problems to meet It’s 
a book your son or daughter will read and 
like—not preachy or superior. Part I con¬ 
tains points on dating, what to be like 
in order to please, and all about different 
types of girls and men Part II is on every¬ 
day kinds of girls and everyday kinds of 
men (how to understand and deal with 
them), also the “one-and only” stage. 
Part III IS for marriage and is on body 
mechanisms, fulfillment in marriage, mar¬ 
ried life, babies in the making. (349 pages, 
5 Vi by 8 inches, 3 illustrations )— (235 
postpaid — A G. /. 

THE STORY OF A FACE 
By Hillary C. Bailey, FRP.S. 

“FITHE Story of a Face” is the story of 
X producing any photographic portrait 
from the exposure in the camera and all the 


thinking that goes on before the “click," to 
the final print. Mr Bailey considers his 
book, which is actually a complete treatise 
on the fundamentals of portraiture in par¬ 
ticular and photography in general, a prac 
lical formula of procedure. Practical, in¬ 
deed, It IS, with Its lucid discussion of such 
important subjects as lenses, negative and 
print quality, composition, and full-length 
portraiture And, more than this, the book 
IS pervaded by a philosophy and point of 
view that raises mere fact-recording to that 
higher level where a fact is only a jumping- 
off point for individual thinking and inter¬ 
pretation (127 pages, 7 by 9 inches.) — 
$2 60 postpaid,—y. D. 

PAINTS AND PAINTING 
By G C Molleson 

T he purpose of this manual is to present 
a compilation of useful and practical, 
rather than technical, informalion about the 
formulation, properties, and iipplicatinii of 
various paints This mnlenal will be of 
assistance to the purclni-'iiig agent, main¬ 
tenance engineer, mnnapir. properly owner, 
and others interested in or risponsible for 
the maintenance and preservation of build¬ 
ings, bridges, equipment, and other miscel¬ 
laneous slrurturcs 

Such general information relating to 
paints and painting has been included as 
will give the layman or rnnsiimer a general 
and somewhat detailed knowledge (oniem- 
ing those subjects, that will enahh him to 
buv paint suitabk for the purpose intended 
at a reasonable price 

The above, taken from the publisher’s 
blurb, appears to he an arciirule char¬ 
acterization of this book ll ronlains num¬ 
erous paint formulas (274 pages, 5 by 
714 inches, 12 illustrations)—$2 10 post¬ 
paid — A G I 

RUTHERFORD 
By A S Eve 

F ormerly professor of physics at Mc¬ 
Gill University and a fellow worker 
with the great Rutherford, Professor Eve 
IS best able to prepare ihe life and letters 
of that great and eminent genius The book 
18 an intimate mirror to Rutherford, his 
thoughts revealed in it through innumerable 
letters interlarded with accounts of his life 
by the author (451 pages, 6'A by 9V4 
inches, 23 illustrations )—$5 10 postpaid — 
A G I 

GEMS AND GEM MATERIALS 

By Edward Henry Kraus and Chester Baker 

Slawson 

T hird and revised edition of the book 
of identical title, formerly published 
under the authorship of Kraus and Holden, 
aiuj widely known as a standard treatise 


lyWe can aupply our readers with any 
^of the books reviewed in this de¬ 
partment. Prices quoted include do¬ 
mestic postage. Foreign prices are 
necessarily higher due to increased 
shipping charges. 
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for nudy and reference on the forma, prop- 
ertiea, formation, occurrence, and character- 
latioa of gema and gem materiala This ib 
no mere book of inspirational writing about 
gema; on the contrary, it is a meaty, solid, 
compact, well organized, scientihc treatise 
of textbook type, dealing with gema in 
moat of the aapecle which will interest and 
inalnict the practical amateur collector and 
pohsher It gets down to brass tacks and 
fundamentals 1287 pages, 6 by 9 inches 
344 figures and 4 fine color plates.)—13 60 
postpaid — A. G. I. 

WHAT’S YOUR ALLERGY? 

By Laurence Farmer, M. D. 

E verybody ha-, at leaat one allergy 

Some allergies are pretty senoua but 
many others are more in the nature of an 
noyanres which are usually tiiir< cognized 
as allergies, you know something "is biting 
you” but you just don’t think of it us 
an allergy This book, written in layman 
language, tells what allergies are and how 
they are diagnosed and treated (2.14 pages, 
SVa by 8 imlies, unillustrated J—1210 
postpaid—,■< C I 

MODERN PORTRAITURE 

By Stanley R Jordan 

A daptation of the tt.hiiicai methods 

. of Hollywood to still portraiture is 
the basis of Mr Jordan's latest book for > 
the ad»anoed amateur photographer In it ' 
he presents complete details on all phases 
of portraiture photography, tncluding equip 
ment, lighting, make up, posing, and por 
traits of yarious types iiiidir yarving coiidi 
tiona. The large number of illustrations, 
many with explanatory diagrams, leaves 
little to the reader's imagination, guiding 
him through from beginning to end (199 
pages, by 9 inches )—$3 10 postpaid ~ 
A. P. P. 

MIND EXPLORERS 

By John K. If inkier and Walter Bromberg, 

M . D . 

S O far as this reviewer reealls, no recent 
book has so systematically yet at the 
same time so compactly swept over the 
field of general psychology as this most 
readable volume. It starts with phrenology 
(an early scientific miscarriage), passes 
to magic and mesmerism, then to Pinal, 
Todd, Charcot, and Le Maitre, on to Gabon, 
to William James, Catlell, Hall, Yerkes, 
Watson (behaviourism), Freud, and then a 
few modems—stating the principles of the 
psychology of each fully enough to present 
its main features yet briefly enough to save 
the reader from becoming lost in the mazes 
of detail. (378 pages, SVj by 8Mi inches ) 
—$3.10 postpaid.— A. G. I. 

SQENCE IN YOUR UFE 

By John Pfeiffer “ 

S HORT, compact essays on things scien¬ 
tific—heat, molecules, the telephone, 
hearing, light. X-rays, atoms, lightning, elec¬ 
trons and so on—compose this little book 
which would interest any man or youth 
with an incUnation toward scientific sub¬ 
jects. Some of the artist's chapter-head 
oketchee are just a bit absurd, particularly 
one of a “water-driveo dynamo.” (109 
pages, 5 by 8^4 inohea, illiutrated.)—70 
eepta poftpaide- G, I, 
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For Sale byi 

Scientific Amehican, 24 West 4(hh Street, New York Qty 

I enclose t for which please forward at once books Not. 
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A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


M ost observatory buildings for tele¬ 
scopes fall into two general ralegories 
—the conventional dome and the open- 
topped rectangular building Examples of 
each are shown in illustrations on the pres¬ 
ent page 

The volume of an observatory dome is 
directly proportional to the rube of the 
length of the telescope it houses, hence 
■when B L Bradley, 235 North High Street, 
Salem, Oregon, made a mirror of 

//llVj, with a 13' tube (Figure 2», the 
20” dome he built (Figure 1) was a logical 
sequitui. It IS a fine, roomi dome, quite 
unlike some which leave so little room be¬ 
tween walls and tele-si ope that a fat man, 
or even a skmny one, must become a con¬ 
tortionist in order to gel around 
Bradley’s dome has a fixed base 7' high, 
of reinforced concrete 3" thick. Rafters are 
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Figurm S: Taylor’i combined geges 



Figure 6 Rear aipert of Figure S 



Figure 7- The ipherometer set-op 


ameter of a iteel ball Therefore, the tap¬ 
ered depresawna are not required. Three 
eteel poata threaded for the holes in the 
ditk, and having highly polished domes, ere 
used. E^ch of the radiating rods has one 
threaded end, while the guide rods have 
highly polished ends Used as an edge gage, 
this device will take lenses from 2" to 6" 
in diameter. 

“Figure 7 shows the instrument set up 
as a sphenimeter on a 6" optical flat, and 
adjusted to uiro. To use it as a sphecometor, 
three points of contact should be in line 
That is, a domed post should be screwed 
on the under side of the disk, into a hole 
on a V-line circle at each end of the 2" 
diameter or 3" diameter, with the spindle 
of the dial gage passing through the center 
hole from above, as shown in the photo¬ 
graph. This arrangement locates the three 
contacts m line, thus giving a reading of 
greater accuracy than would be obtained 
if three posts were located 120° apart on 
a circle, with the spindle in the center. It 
may facilitate in adjusting the spherometer 
on a fiat if, in addition to the three contacts 
in line, as just descnbed, a third post is 
screwed into a hole at either side, to steady 
the instrument while setting the dial. The- 
cxtra poet is to be removed when the spher¬ 
ometer is being used. 

'*It is doubtful whether a lens can be 
brought to a complete polish on a machine, 
without showing some degree of turned 
edge; which in equal measure would dis¬ 
count the performance of the finished ob¬ 
jective if it were not in some manner elimi¬ 
nated. The late worid-fomous Alvan Clark 
dedtied. On the authority of on old lens 



REFLECTING TELESCOPES 

Pleree made. Theoretically and mechanically right, 
with portable mount, ready to use. 6°, gl25. 
RICHEST FIELD EYEPIECE 114" eH, .92" field, g6 60 

PORTABLE MOUNT With rigid pipe pedestal Mov¬ 
ing parts of bronze. For 6" or smaller telescopes. $10. 

ACCURATE FOCUSING is easy with our spiral sleeve. 
114" O D Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusive telescope kits Proper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI¬ 
AGONAL, complete instructions 4"—$4 00. 6"—$6 00. 
Without Elyepiece and diagonal, 4"—$3 00, 6"—$5d)0. 


Free test of yonr mirror. Write for catalogne of supplies. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierce • II Harvard Sl • Springfield, Vermont 


TINSLEY LABORATORIES 

Supplies for the Amateur Telescope Maker 

Plate and Pyrex Kua; Ramsden, Hnygenian, Orthoacopic, and Solid Ocnlara; 
Rack and Pinion Eyepiece Holder*, Pri*m or Diagonal Spider Syitems; Rough 
Cast Mirrors, Cell* and Mountings; Slivering and Alnminizing. 

Send 6 cents for large illustrated catalog 

Astronomical Telescopes and Equipment 

Portable and fixed inatmment* for private and profe**innaI obaervatoriei, both 
reflecting and refracting. Finiahed mirrors, lenses and mounting*. 

Write for complete specifications and prices 

2035 ASHBY AVENUE BERKELEY, CAUFORNIA 


Btma A pnoMATtc BcmACTmc miscon 

Wo^will^sell you raw gluM and tough cutting* 

i-asttngs or hnuh»d instrumonts 

Writ* for ire® lit*ralur« and prices Blue Prints 


and Instrurl.on* Furnished 
Also, Parabollied Pyrex Mirrors 
ROBERT R. CARTER 

2118 ■pouldlnq At*. BerlreUy, CalU. 


C. C. YOUNG 

SuBPliK for Ansttur TtItKope Nsktn 
70 It Eqsttertsl Meuntino $35 00 
Writ* lor new Cttelotut 
517 Msln St _Esit Hertford. Cwin 



KITS OUR SPECIALTY 


4" kit $ 2.95 

6" kit 3.75 

8" kit 6.75 

10" kit 9.95 

12" kit 14.75 


Pyrex $ 4.25 
Pyrex 5.30 

Pyrex 8.50 

Pyrex 13.95 

Pyrex 24.00 

8 j^rsd^of sbreMva 


PYREX MIRRORS 
Mad* to order, correctly ft(uc«d, p 
^rebolized Precle* workmenelup 


Surface Hardened 

ALUMINIZED 

Coatings 


ir In reflficIlTlty and Ir 


Under mirror* and other optical fr 
mirrors 

These Burface Hardened Coating 




and can bo removed eiially without repolSh- 
Ing and refleurlnB mirror 
Pasd In aoma of th« largest observatorlea oa 
mltrors which are famoiia tliroughout tbs 
world Have your ailrron coated with the beat 
Prices 4"—$1 T5, 8"—$2 «id. 8"—$3 50, l«"— 
*5 00 and 12M,"—$* 00 Up to 38" on request. 
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Figurr 9. Rough rig for rough work 

by Major Marlin D McAllister of the 
Municipal I niveraity of Wirliita, 'Wichita, 
Kansas The vertical drive shafts (arry solid 
rubber truck tires held to the Ixitiom band 
of the dome hv means of springs and fric¬ 
tion As shovMi in Figure 10, they make 
contact VMlh the dome through a narrow 
opening in the lop band of the fixed base. 
This dome drive also ails as a brakt or 
clamp for holding the dome, otherwise the 



Figure 10; The Palomor dome drive 

unbalanced leverage of the opened shutters 
with a breeze blowing woiihl turn it, even 
if It does weigh as much as a 12 car tram 
of passenger cars (1000 tons), for the two 
Tings on which it rotates, made of railroad 
rails, were ground precisely level. 

A MONTH ago we hinted here a few 
facts about the new Caviola test for 
optical surfaces Before offering a descrip¬ 
tion of It we propose to wait to see bow it 
ihakct down in actual practice in the hands 
of the average worker. Since it deals in 
amounts about as much smaller than the 
ordinary Foucault test as the latter deals 
in amounts smaller than precision machine 
work. Its use obviously will be confined 
pretty largely to amateurs who have de 
veloped high skill. If fine machine work 
today involves precisions of 1/20,(XX) of an 
inch, ordinary mirror work has dezdt in 
precisions of about 1/400,0(X) of an inch. 
The Gaviola teat deals in precisions of about 
1/4,000,000 of an inch. Its user must be ex¬ 
pert enough, not alone to perform the mrjis- 
urements, but to control the actual surface 
in the same degree of precision—all of 
which hath perhaps a supercilious sound to 
it. Hence, since the amateur has Intellectual 
enrioahy, he will want to know how the new 
teat works, anyway. 
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imiESSAL 

PHOTO ALMARAC ARO 
MARKET GIlOE 
1940 

A mateur photographe™ who 

k, feel that they should be able 
to make money with their cameraa 
wiU find in thu book many hinu that 
will be of value. A teriee of articles 
tells what, when, and how to photo¬ 
graph, how to sdl your photographs 
profitably, how to handle your equip¬ 
ment, what picture journalism con¬ 
sists of and how to make contacts 
with editors, and many other things 
that the would-be photo journalist 
will want to know. A pictorial section 
prescnu some of the work of thu 
country’s foremost photographers; a 
large formulary gives in compact 
form most of the standard formulas. 
The market jpiide section tells who 
purchases what kind of photographs, 
approximately the pnce paid, and 
gives other pertinent data regarding 
hundreds of publications that are in 
the market for photographs. 


Mmeimdea Ariidatm Bg 

JACOB DESCHIN, A.R.P.S. 

HY SCHWARTZ, The Kalart 
Company 

WALTER LITTEN, Bausch ^ 
Lomb Scientific Bureau 

T. THORNE BAKER, F.In«-P., 
F.R.P.S, 

ARTHUR L. GALE, Editor of 
Movie Makers Magazine 

NORRIS W. HARKNESS 

RICHARD K. WOOD 

AUGUSTUS WOLFMAN, E. 

Leitz, Inc. 

RUDOLPH PFEIFFER, Jr., 
Technical Consultant of Kin- 
O-Lux, Inc. 

JOHN HUTCHINS, A.R.P.S. 

ALEXANDER MAXWELL, 
Technical Research Dept, of 
Popular Mechanics 

FREDERICK LEWIS, Black 
Star Publishing Co. 

and many others 

2R4 pages • ^1.00 postpaid 

For sale by 

Scientific American 

24 West 40th St. New York, N. Y. 



(The Editor totU appreciate it if 
you mil mention Saentific Amer¬ 
ican when writing for any of 
the publications listed below.) 


Adventures in Conversation is a 24-page 
illustrated booklet that deals with the 
art of conversation and the stimulating 
effect which it can have on every-day life 
A good conversationabst can turn a dull 
subject into one that sparkles, can ulk in¬ 
terestingly with conviction, can develop a 
personality which otherwise might be 
warped The pathway to developing the 
art of conversation is found in this booklet 
Conversation Institute, 3601 Michigan 
Boulevard, Chicago, Illinois—Gratis 


Hichway Transportation Remakes 
Amfrica is a 32-page booklet that traces 
the development of highways from the very 
beginning down to the present dav, and 
analyzes the many benefits which have ac¬ 
crued to the American people from modern 
highway transportation National Highway 
I sers Conference, National Press Budding, 
Washington, D C —Gratis 


Look and Listen, by M B Sleeper, is a 
television handbook for the set builder 
and service man. Bound with spiral wire, 
Its 96 pages give a complete survey of tele¬ 
vision reception equipment in its most 
modern form An appendix presents a dic¬ 
tionary of television terms The Norman W. 
Henley Publishing Co, 2 West 43th Street, 
\ew York City —$1 00. 


How To Tone PRtNTS, by Arthur Ham¬ 
mond, F R P S, 18 a 72 page paper 
bound book which gives practical and fun¬ 
damental instructions for toning photo¬ 
graphic prints in various colors. The neces¬ 
sary formulas are included Several toned 
photographic illustrations show the results 
that may be expected. American Photo¬ 
graphic Publishing Company, 353 Newbury 
Street, Boston, Massachusetts.—SO cents. 


Atlas Shop Eqiupment is a 72-page illus¬ 
trated catalog which presents complete 
information on machine tools and equip¬ 
ment The latest models of lathes, drill 
presses, and so on, are described, together 
with new attachments and accessories. 
Atlas Press Company, Dept 7, Kalamatoo, 
M ichigan. —Gratis 


Instructions for painting the interior and 
extenor surfaces of all types of tanks 
and supporting structures are given in a 
folder recently made available Information 
IS included on surface preparation and how 
to estimate quickly the surface areas and 
amount of paint required on various jobs. 
American Asphalt Paint Company, 43 East 
Ohio Street, Chicago, Illinois. — Gratis. 


Travel Ways is a 40-page booklet that lists 
a multitude of vacation trips by freighter. 
Its first-page title, “Foreign Lands at Stay- 
at-Home Prices,” sounds the keynote of the 
whole booklet It desenbes freighter travel¬ 
ing, tells of the great values received for 
every dollar spent. The book is divided into 


two porta — a oompiete guide to feeiflttar 
travel, plua a tour guide te Amerioa. Hie 
Utter Includes bus a«d rail tours. Hofian 
Puiiicotions, 272 lafayottt ^rtt, Hetu 
York City.—2S cents. 

Enlarctnc the Soijw Wat Is a 
booklet that provides essential ipfoRna- 
tion for achieving the best posaible reauiti 
with the enlarging process. Contains much 
practical data of value both to the amatetir 
and the advanced worker. Burke A James, 
Inc., 223-22S West Madison Street, Chicago, 
Illinois. — Gratis, 


The Observer’s Handbook is an 80-page 
pocket-size booklet containing an ephe- 
mens of the Sun, data on the pUnets’ posi¬ 
tion for the whole year 1940 by dates, list 
of eclipses, data on the sky month by 
month with four charts, meteor data, double 
and variable star lists, positions and data 
for the 259 bnghtest stars, lists of clusters 
and nebulae, and other compact data for 
telescope users Prepared annually for ama¬ 
teurs by astronomers Chant and Hogg of 
the David Dunlap Observatory, University 
of Toronto Royal Aslronorrucal Society of 
Canada, 198 College St, Toronto, OnT, 
Canada —25 cents 


Food and Life is the ciiTrent yearbook of 
the United Stales Department of Agn- 
culturr under the new policy of making 
the yearbooks informative and readable. 
Two-lhirds of tins 1165-pagr book deaU 
with animal nutrition - - 36 chapters or ar¬ 
ticles l)v scientific authorities. The re¬ 
mainder deals with human nutntion The 
Superintendent of Documents, Washington, 
D. C.-41S0. 


Current Photography, edited by Herbert 
C. McKay, F R P S , is the newest addi¬ 
tion to the field of photographic pubLca- 
tions The magazine is pUnned in such a 
way that it appeals not only to the camera 
enthusiast but to the casual picture taker 
as well Information regarding subscriptions 
may be obtained from Klein & Goodman, 
J8 S 10th Street, Phdadelphia, Pennsyl- 


45,000 Hays to Weigh is a large folded 
sheet which illustrates a large number of 
industrial scales, showing the actual ap¬ 
plications of many of them It gives an 
excellent idea of the many industrial appli¬ 
cations of weight measurement for produc¬ 
tion control. Toledo Scale Company, To¬ 
ledo, Ohio — Gratis. 


Radio Buying Guide 1940 is an elaborate 
catalog, thoroughly illustrated, which 
lists all types of radio and sound equipment. 
It would be of interest to all radio service 
men, amateur radio operators, and those who 
take pride in constructing high-grade radio 
equipment for pleasure or profit. Sun Radio 
Co, 212 Fulton Street, New York City .— 


Nutritional Charts is a 36-page booklet 
which considers the whole field of diet 
and Its relationship to the well-being of 
the human body. It deals with, for ezompl^ 
quantities of nutrients required per day, a 
simple diet plan, vitamin data, compoaifion 
of various foods, and so on. H. J. Heim 
Company, Research Dept., Pittsburg, Pue— 
Gratis to medical specialists and stndants, 
nutritionists, and dietitimts. 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Litt.B., L.L.B., Sc.D. 

View York B»r * 

Sdltor, Bokentific American 


Reassuring 

M any of us will be reassured by the 
implication inlierenl in a recent de¬ 
cision of a federal court that manure is 
not an obvious substitute for or equivalent 
of cereals The decision was handed down 
in a suit for infringement of a patent for 
propagating mushroom spawn Prior to the 
invention covered by the patent in suit, 
miisliroom spawn was propagated by plac¬ 
ing a culture in a bottle packed with com- 
liosied manure The culture was permitted 
to propagate in the bottle for a period of six 
weeks or so under prideleriuined conditions 
of temperature and humidity During this 
period the thread-like myieliiim of the cul¬ 
ture spread throughout the tunlenis of the 
bottle At the end of this period the re¬ 
sultant product was known as mushroom 
spawn and was planted in proprrlv pre¬ 
pared beds to produce mushrooms 

In the process taught by the patent in 
suit, cereals such as cracked wheat, whide 
grain wheat, barley, and rye were substituted 
for the composted manure and in all other 
reapeels the process was earned out in 
eeaenlially the same manner as the orig¬ 
inal process. Among other things it was 
contended by the defendant that the sub¬ 
stitution of the cereal for the composted 
manure did not amount to invention The 
Giurt, however, found that the use of cereals 
resulted in a decided improvement in the 
spawn and concluded that the replacement 
of the manure by a cereal constituted in¬ 
vention 


Recordings 

T he Giurts have recognized that inter¬ 
pretive artiata have a form of literary 
property in their renditions Thus it has 
been held that where a recording has been 
made of in orchestra leader's inierprrution 
of a aong the recording cxinnot be broadcast 
over the racho without the consent of the 
orchestra leader. This principle of law as¬ 
sumed a pecuhar twist in a recent Federal 
Oiurt decision in a case involvliig a promi¬ 
nent manufacturer of phonograph records 
and a well-known on^tra leader. The 
orchestra leader had eolered into a oontiact 
with a manufacturer, granting the manu¬ 
facturer the excluaive rights to manufacture 
and aoll phonograph records of his ren¬ 
ditions. The contract apecifically prohibited 
the manufacturer from using the records 
for radio broadcasU. Thereafter, the orches¬ 
tra leader anlhoriaed radio broadcasting 
•Utions to broadcast the recordings which 
irore made pursuant to the afreenient. 

The manufactww pbjoctod to this nae 
4 itg Miesnia and Ski auU against the 
otahews Insdw and a ladlo btoadoaating 


company to restrain them from using the 
records in ihis manner The Giurt found 
that tile orcliestra leader “because of Ills 
unique interpretation of musical selections, 
had a common law property right in his 
renditions" and found that the property 
right in the recorded renditions had been 
sold to the record manufacturer Under 
the cirrumslanees the G>urt concluded that 
the record manufacturer was the owner of 
the recorded renditions and could restrain 
the onhestra leader and the broadcasting 
company from broadcasting the recordings 


Yeast 

I N this department in the June 1939 i»ue, 
under the title “Experimentation,” we 
referred to a decision of a federal court 
with regard to a patent for propagating 
yeast In that case the patent was declared 
invalid on the grounds that the process 
rovered therein could not he tamed out 
without further expenmcntalion The de¬ 
cision has now been reviewed and sustained 
by the llniled States Supreme Court 
The patent in suit related to a process 
for propagating yeast m which the produc¬ 
tion of alcohol was reduced to a minimum. 
The patent suggested that the yeast he 
placed in a relatively dilute wort Upon 
the initiation of the process of reproduction, 
a relatively eonceniraled wort wa« added 
to the original dilute wort over a protracted 
period of time The patent did not specify 
the exact limes at which additional con¬ 
centrated wort was to be added nor did it 
specify the quantity to be added at these 
times. The patent did state that the wort 
should be added “at a rale such that not 
only the alcohol which may have been 
formed from the quantity of sugar present 
in the dilute portion of the wort, but also 
any alcohol which may be formed from the 
sugar which Is present in the added wort, 
can be assimilated immediately by the 
yeast," This description was held by the 
court to be too vague and indefinite, since 
both the times and manner in which the 
solution is to be added may be ascertained 
solely by experimentation. 


Thermosta-hc 

Control 

T he difference between a patentable 
combination and an unpatentable ag¬ 
gregation was considered in a recent suit 
for patent infringement involving a th«- 
jnoiUtlcally controlled, house heating sys¬ 
tem. In the patented system, a furnace hav¬ 
ing an antomatio atolcOT was utilhed and a 
thennoatatic control waa provided in the 
room to be hented and fko in dw futnao*. 


The thermostat in the room was of the usual 
type intended to cause the operation of 
ihe stoker so as to roaintsin the room tem¬ 
perature within cenain predetermined 
limits The thermostat in the furnace was 
intended to cause the operation of the stoker 
to prevent the fire in the furnace from going 
out, particularly during warm weather when 
the thermostat in the room did not cause 
operation of the stoker at sufficiently fre¬ 
quent intervals to keep the fire going. 

It was contended by the defendant that 
the use of the two thermostats was an ag¬ 
gregation, as distinguished from a patent- 
able combination The Court considered 
the law with respect to this question and 
concluded that “the acid lest is whether 
the old elements work together to accom¬ 
plish a useful new result ” If they do, there 
IS a palentable combination. If they do 
not, there is merely an unpatentable ag¬ 
gregation The Court then pointed out that 
the two thermostats did work together to 
perform the function of regulation of the 
room temperature within predetermined 
linuts. The thermostat in the furnace pres 
venled the fire from going out and in that 
way enabled the furnace to operate in re¬ 
sponse to the thermostat in the room and 
thereby preserve the room at the desired 
temperature As a result of this to operation, 
the Court held that the patent covered a 
palentable combination 


Havana 

F alse or misleading branding of mer¬ 
chandise IS an unfair method of com¬ 
petition .Slid can be restrained by the Fed¬ 
eral Trade Commissicin However, an in¬ 
teresting qualihcation of the power of the 
CommisMon to restrain such practices has 
been recognized liy the cniirls Thus, where 
a misleading name has been employed by 
a manufacturer for a long period of lime so 
as to acquire a secondary meaning quite 
apart from us o.iginal significance, the 
toiirts will not require the user of the 
name iininedialely to discontinue further 

This principle is illustrated by a Federal 
Trade Commission proceedings involving 
the use of the name “Havana Smokers” on 
cigars manufactured in the United States 
from tobacco grown in the United States. 
The Commission contended that Havana 
tobacco was regarded as superior tobacco 
and that the name Havana Smokers would 
mislead purchasers into believing that the 
cigars contained Havana tobacco A Federal 
Circuit Court of Appeals, reviewing the 
proceedings, found that the name Havam 
Smokers had been used by the cigar mnnu 
facturrrs since 1902 and that in all proba¬ 
bility the name had acquired a secondary 
meaning, quite apart from its original sig¬ 
nificance, indir-ating to the public that the 
cigar was the product of the particular 
manufacturer In view of this the court 
was of the opinion that the sudden elim¬ 
ination of the name Havana Smokers might 
cause confusion among the purchasers of 
this brand of cigars and concluded that 
the manufacturer should be allowed a 
period of two years within which to elim¬ 
inate the use of the name Havana in con¬ 
nection with the cigars. In this way it will 
be seen that the public would ultimately be 
protected against the use of a misleading 
brand name and that the manufacturer 
would be permitted a reasonable transition 
period within iriiidi to adopt a new name 
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for low pno»d home Hmps that are depend 
able and economical They have all the benp- 
flcial qpalllles usuolly found In higher priced 
models 

Eiposuie of only 3 to 4 minutes per day will 
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peruhar object on our cover ib a 16-idcIi 
* aatronomical telescope of the Hartness, en- 
cloeed, turret variety, permitting observation 
from within when winter winds or summer in¬ 
sects bite. It has a massive, slanting, concrete 
cap that rotates on rolls, carrying with it a 
diagonal flat mirror (here invisible), a con¬ 
cave mirror at the end ot a framework, and a 
small opening through which the twice-reflected 
light rays enter the coiy interior On the nearer 
side IS a long steel counterbalance. The photo¬ 
graph was taken at Stellufane, mecca of amateur 
telescope makers, near .Springfield, Vermont, 
by Robert Cox. 


y . Post OIBm u ssoond clAu mstur Juut St, 1S7>, uadsr ths Act 
ipsny, too . 94 Wait 40th 8tr«t. New York City Oopyrlfhtwl 1»40 
mr Canada M M Poralss OS 00 Maauieiijits are eubailttad at the 
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REFRIGERA110N~‘'Our food supply ha* bren Isrgely ‘ 

by the application of apparatus for methunual refngeralio<rio 
ships Our frozen meat trade with Nev. Zealand is of recent 
development, and it has already reached enorninus proportions At 
present twenty-seven steamers and ten vailing vessels, all 6lled with 
mechanical refrigeration machintry, are engaged in this trade” 

FIRE BOAT—“The ciiv of Boston has recently built and put into 
service a Ere boat, designed for use as floating fire engine . . . 
The pumps . . are of verti¬ 
cal, duplex, double-acting 
flvwheel type. Th$y are di 
into 

prising 

in by 10 m, 
water cx^ders of 
in stroke and ^n. diame- 
ter In the ilhistration a 
good idea is given the ^ 
service that such a boat can 
perform In additiot^lfiNpite 
two four atrearaainrowh 

from her forward deck to- 
der a nura- 

her of hose can he 

carried from the header, so 
to en 

gines on shore Thus the 
boat 18 not merely for the 

protection of the water front Much useful service can be executed 
in a belt 2,000 feel wide around the shore line” 

TORPEDO BO.ATS -“Messrs Yarrow & Co have recently com¬ 
pleted six first-class torpedo boats of what is now reckoned the 
standard type The boats are of galvanized sieel and are l.W feci 
long and IS feel 6 inches broad Their triple expansion engines 
will indicate about 1,150 horse power, and, with a load of 20 tons 
on hoard, will drive the craft at a maximum speed of rather over 
2S knots, or nearly 26^1 miles an hour " 

AMMOMIA FROM AIR—“The production of cyanogen directly 
from almospheric nitrogen has been made the siihyeit of further 
invesligalion hv F Brenenian which leads to the conelusion 
that while ivanides and ammonia may be thus produced expert 
mrnlallv, then arc as yel insuperable difficulties in the wav of 
adapting ihove methods to industrial purposes” 

STILL WANTED--“Those who have spent a half hour or s» trying 
10 ring up a man at the other end of a telephone line, and have 
found out afler much effort that there was no one there, would feel 
heller it there was on the market something whit h would at once, 
when a box was rung up, give a signal stating that there was no one 
lo receive a message, and how convenient if some allachinent could 
be devised for cominuniialing ihf lime the person would return lo 
receive the message ” 

SUEZ—"Nighl traffic on the Suez Canal has increaatd very rapidly 
since electric lighting was started Thus in 1887 there were in all 
371 night transits made, but in IRRQ this number had increaaed to 
2,454 oul of a total of 3,420, or upward of 71 percent of the veaseU 
passing through the canal, and four-filths of the total tonnage, used 
the electric light to assist them At the same time the average 
duration of the passage hat been reduced upward of 40 percont ” 


HORSE'^“The horseshoe of the present should be improvet 
There needs to be something which will save the hoof from undu 
^we,ar and breakage, while at the same lime permitting of elasticit 
of movement when the weight of the body is alternately borne upoi 
and taken from it It is suggested that an unproved roadway i 
neede^ In this climate, something that will wiar as well as stone 
he as esifr to pull on as asphalt and givi tin horses' feet a gooi 
grip, so «^tlhev will not slip < ven in riiinv w rather" 

ALUMINUM ‘ The aluminum iiulusirv is „„ a (irni hailing W 
in Europe and America There have spiung up two distinct line 
of manufacture tin one a chemical primss, ami the other slncll 
metallurgical Tin former produces pun aluminum, and continue 
lo he D complicated primss demanding skill and patience Th 
latter produces onlv the allovs of aluminum, and has been mad 
extremelv sirnpli 

PILLOWS—“Thi latest fad in England is paper pillows The pape 
18 torn into verv small pieces, not lugger than the finger nail, am 
then pul into a pillow sack of drilling or light, tit king They ar 
verv cool for hot rhmates, and rauth superior lo feather pillows 
The finir the paper is rut or lorn, thi lighter it makes tin pillow 

WOOD A.'s FOOD—“In an address delivered at Heidelberg b 
• less eminent an authority than Victor Meyer, it is announce^ 
that *we may reasonably hope that chemistry will teach us to mak 
the fiber of wood a source of human food ' It must he born 
in mind, however, that iheorv, fascinating and promising thougi 
It may be. is not always capable of being followed up bv a prarlica 
r.sult " 

PHONOGRAPHS--“The Aiuomalit Phonograph Exhibition Com 
pan>, of New York City, has h< en formed to manufat lure, lease 
use, and sell a nirkcl in the sloi machine, by mtans of which th 
dropping of a com m the slot will operate a mechanism which wil 
cause a phonograph or phonograph graphophone to produce th 
sound recorded upon Us cylinder, and after such reproduction cans 
the diaphragm lo return to Us original [lostiion ” 

NIAGARA “The Niagara River Hvdraulit I iinnel. Power, am 
Sewer Company will now, it is staled, carry out Us plan for utilixint 
the fall of water at Niagara, by building Us mam tunnel and eon 
netting truss tunnels with wheel pits" 


1 AND NOW FOR THE FUTURE 

HGreal inereases in motor-car mileage 
developments in gasoline processing 
Edgar. 
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By Dr Graham I 
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1 creating rapidly growing interest among adults By H 
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GEORGE R. HARRISON 


Personalities 

in 

Science 


P ROBABLY {ew hi,i( nlisu liave a 
closer personal ae<iuaintance with 
the retiienl and elusive atom than 
Dr George Kusaell Harrison, Professor 
of PhvsitH and Director of tlie Reseaicli 
Laboratory of Experimental I’liysits at 
the MaHsucliiiselts Instituli of Teihiiol 
ugy 

However Dr Harrison seeks the in 
tiniacy of the ultimately small not mere 
ly for the satisfaction of studving the 
behavior of particles of matter, hut to 
influence them to contribute to man's 
health, comfort, and prosperity He 
knows them from the years spent in 
the windowless, constant temperature, 
vibration-proof spectroscopy laboratory 
at the Institute, which, through his ef- 
foits, has become a center of research 
in atomic science 

Several years ago, Dr Hariison de 
cided that the first step toward a closer 
relationship between pure and applied 
research in the application of atomic 
physics to industry was to learn much 
more about the language and customs 
of atoms, so that the scientist could dis 
tinguish easily among them both tribal 
ly and individually. As a result of his 
work, there appeared last fall the first 
volume of a senes of new tables of spec¬ 
tral Imes which contains the accurate, 
necessary data of the 110,000 strongest 
lines emitted by the chemical elements 
Data on the fainter lines will appear 
in subsequent volumes 

Speed and accuracy m gathermg 
these data were made possible by two 
ingenious machines devised by Dr Har¬ 
rison Although he says modestly that 
he was driven to these inventions as a 


meuii'i of cMupc from old and tedious 
methods of achieving lh< same results, 
his ai complishmcnts arc none the leas 
astounding One machine measures and 
(om|Miles the wavelengths of spectrum 
lines, whih the othei, known as the 
inteival sorter, determines the energy 
of atoms and molecuhs fiom then spec¬ 
trum lines, and is capable of making 
50,000 subtractions a minute 

Foi his “notable work in spedium 
photomelrv and spectrum analvsis " Dr 
Hainson was awatded the Rumfoid 
Medals in Oi tober 19,19, by the Amer 
lean Academy of Arts unci Sciences m 
Boston 

Oppowd to the hoarding of seientihc 
knowledge. Dr Harriaon has become a 
leading interpreter of research His re 
cent book, “Atoms in Aetion ” is ample- 
proof of his success in the popular in¬ 
terpretation of his work and that of his 
scientific contemporaries 

Born, raised, and schooled in South¬ 
ern California, Dr Harrison was grad¬ 
uated from Stanford Universitv in 1919 


He became an insliuclor in that inslitUs 
lion and continued studies which led 
lo the degree of master of arts in 1920 
and doctor of pliilosophy in 1922. Soon 
after, he was named National Research 
rellow m physics and studied two years 
at Harvard, after which he returned lo 
the faculty of Stanford as assistant pro¬ 
fessor, later becoming associate pro- 
fc-ssoi 

He joined the stuff of the Massachu¬ 
setts Institute of Tecliiiologv in 1930 and 
became director of tlie physies research 
laboratory when it was founded in 1932 
During 1930-.H, he also served as re¬ 
search assoriate at Harvard 

Dr Harrison is a fellow of the Ameri- 
ean Academy of Arts and .Sciences, the 
American Physical So( letv the Optical 
Society of \meri(a, and the American 
\ssocialioii for the Ailvam ement of 
Science, and is a memher of Sigma Xi, 
honorarv scientific socic-lv and the 
\mpnr.an Association of Physics Teach¬ 
ers He was married in 1926 to Florence 
Bart ram Kent 
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PURE St:lE^(.E TEWIS 
WITH INDl STRY 


D r John A Hippie, )r, of the Westinghouse re¬ 
search laboratoriPH, with a new mass spec¬ 
trometer built to sort molecules and their constituent 
atoms according to mass Its outside portion consists 
of two hemispheres wound with water-cooled copper 
conductors designed to carry 300 amperes at 150 
volts The upper half of the coils hoists off. Inside 
IS the actual spectrometer, which employs a vacuum 
tube in which ionized particles are differentially af¬ 
fected by the magnetic field Practical applications; 
Basic knowledge necessary in the design and manu¬ 
facture of fluorescent lamps and mercury-arc recti¬ 
fiers, as well as neon and argon tubes. 
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To fight the hookworm 


firH fightt ignorance Hookworms 


the body through the skin of the feet, if bare 


Silent Enemies 


Until Sanitation Becomes Universal, Man Will Harbor 
Internal Parasites and Suffer From Them. . . 
Worms... Worms... Worms.., Worms... Inside Us 

By BENJAMIN \DELM\N 


M an is a walking hotel in which 
more than 100 sjiecies of parasitic 
worms reside These parasites 
lodge in his skin, in his muscles, in his 
lungs, m his intestines and in his brain, 
while several kinds swim through his 
blood Perhaps he is victimized by more 
worm foes than any other animal, for no 
other creature relishes so wide a variety 
of food and dnnk, roams everywhere 
over the earth, has such an extensive con¬ 
tact with 80)1, water, and insects, in 
which worms lurk 

Every country in the world, therefore, 
IS plagued by worm diseases and the 
United States is not excepted Quite a 
big fraction of America is wormy. For 
example, about one million Southerners 
Still have hookworm in spite of a 30-yenr 
campaign. 

Even more common than hookworm 
is the well-known disease of trichmosis. 


William Wolf in his article. '‘Animals 
Bring Us Disease,” in the May, 1939, 
issue of Scientific American, stated that 
16,000.000 people in this country are in¬ 
fected with trichina worms. We can’t 
look down on other countries foi being 

The strangest class of parasitic worms 
aie the tapeworms, and some of the most 
remarkable taiieworms are found in 
Americans Consider the “fish” tape¬ 
worm, a wriggling, animated tape run¬ 
ning to a length of 60 feet It is not an 
animal as we understand the term, but 
a family of 3000 to 4000 individuals or 
proglottids that are linked together in 
a long chain Each proglottid leads an 
independent life, contains organa of both 
sexes and produces eggs all bv itself. 
This monster worm can lay 36,000 eggs 
a day! The young worms dwell in the 
flesh of the fresh-water fish of the Great 


Lakes which are shipped fresh bv the 
millions every year to cities throughout 
the country Probably thousands of peo¬ 
ple are infected with this dangerous 
worm, which can cause a very severe 
anemia It is a serious health menace 
that has had much too little puhlicitv. 
Tapeworm infestation is easily diag¬ 
nosed, e\en in its earlv stages, bv spot- 
ttngthe eggs or proglottids in the human 
wastes and thus the victims ( an be read 
ilv discovered 

The fish tapeworm is not a native It 
was brought m bv Europeans working in 
the lumber industry of Canada and the 
Mid-Vi'est Through sewage the fish be¬ 
came infected and, since bears, dogs, 
and otters as well as man eat fish, eradi¬ 
cation of the disease is now an impossi¬ 
bility The best hope of control lies m 
educating the {luhlir to eat only thor¬ 
oughly cooked fish 

Fish tapeworm infestation, like other 
tapeworm troubles, is best treated by 
carbon tetrachloride One dose of the 
drug kills 70 to 80 percent of the worms 
Carbon tetrai blonde is the modern suc¬ 
cessor of a long line of anti-helmmthics 
or worm-killmg chemicals. One of the 
first, dating to the Middle Ages, was 
male fern Many doctors still use the 
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extract of the roots. The chief disadvan¬ 
tage of male fern as a remedy le that 
the patient must be starved for 36 hours 
before being dosed, and few patients 
are willing to submit to such treatment. 
Carbon tetrachloride, on the other hand, 
can often be taken without preparation 
Trichinosis and hookworms are very 
common diseases but they may soon be 
surpassed in prominence by a little- 
known newcomer —- oxyuriasis, or pin- 
worm infection Pinwornis are home- 
lovmg parasites fond of batlirooms and 
fixtures, but for decades doctors dis¬ 
missed them as a mere children's dis¬ 
ease as trifling as chickenpox. Parasi¬ 
tologists knew that the pest was ex 
tremely prevalent, but for the most pait 
pinwornis flounslied in safe obscurity 
until three yeais ago, when the United 
States Public Health Service started to 
investigate thorougiilv America's most 
widespread parasite 

Every angle of attaik diagnosis, 
treatment, distribution, and. most ini 
portant of all, the life lustory of the 
creature — was tackled and in thru 
short years enough new facts were un 
eartlied to establish pinworms d« a medi 
cal problem. 

T he hrst question the Health Service 
asked was simplv, "How manv 
people have pinworms'-'” Obviously, the 
whole population couldn’t be examined, 
so the only feasible method was to takt 
samples of the nation and from these es 
timate the extent of the disease Thp 
Sei vice’s experts sampled Washington 
the Nation’s Capital, and discovered 
that, out of 2091 Washingtonians, 861, 
or 41 percent, were infisted* .Sini e jun 
worms appear to favor the cities, the rate 
in the country may he lower but it is 
possible, although not proved as yet, 
that pinworms may he far more preva¬ 
lent than most doctors believe, and let 
It be remembered that pinworms can 
cause indigestion, insomnia, constipa 
tion, and have even been susjieclcd of 
inciting appendicitis 

The ubiquitous pmworm achieves his 
success, not hv hard work, but In a 
clever bit of stiategv which sits him at 
the head of his class Other intestinal 
worms lay tin ir eggs inside the inti s- 
tine, therefore their eggs are conhnei) to 
the human wastes and can be distributed 
only by contact with them. Hookworm 
18 the classic example The pinworms, 
contrarilv, crawl out of the digestive 
tract at night, and deposit their eggs on 
the skin For as long as ten days the 
eggs may remain alive and in ihis period 
are scattered over clothing, bedclothes 
furniture, bathroom hxtures, and even 
dry up and are wafted bv the air cm 
rents to the walls and ceiling' Small 
wonder that pinworms run in families’ 
Yet that's only one difficulty. Give a 
hookworm victim an efficient drug which 
will rid him of 90 jiercent of his guests 


and hell usually recover and overpower 
the rest, but Itlinunate 90 percent of a 
liinworm victim’s paraffTes and the un¬ 
lucky patient will shortly be as badly 
off as before — pinworms are persis- 
tenfi 

The tnost'bopeful possibilitv of con¬ 
trol lies in repeated treatments The 
Public Health Service concluded that a 
course of daily doses for ten day# would 
clear out the parasites and prevent re¬ 
infection while the pinworiq ,eggs died 
out. and, after veafs of research, hit 
upon a very proM^itg drug, tetrachlor- 
ethylene, which vs cured 91 percent of 
a group of 122 test caites, 

The most terrible parasite in this 
(ounlry. fortunately for the rest of us, 
IS found only in a small grOtfp of IVe 
groes of Charleston, South ^rolina 
riiese people are the prey of elephanti 
asis, the horror that swells the limbs or 
organs until they reach a tn 
size -- hence the name 

In India, land of strange 
sights, elephantiasis sufferers 
are counted bv the thousands 
Unlike other worm diseases, 
elephantiasis is not caused bv 
live worms sin<c the living 
tdai lal worms in the patient’s 
blood are harmless Their 
(orpscs do the damage bv 
blix'king up the lymph dui'ls 
These swell under jiressun 


ndous 


non. On* group fluggorted thit the t 
bryos are long lived and hide soi , 
where in the interior of the body durl , 
tlie day, migrating to the surface is 
night, but this iheiny doesn’t seem verjt 
likely An embryo has about as much 
ohance of remaining in a larg« artery 
us a man would have of 8wimmiii| across 
the rapids of the St Lawrence River 
Furthermore, the patient’s blood vessels 
would eventually bec^e completely 
congested and fiis cir^lation would 
ttop And fi$ally, whyydiould the em- 
1^08 hide %m the prying eyes of the 
fedicos? 

,^n opposmg theory says that all the 
inother worms give birth at the same 
time, once a day, every day, and that the 
infant worms live less than 24 hours. 
O’Connor found that m the mornmg the 
females were filled with embryos while 
about 2 o’clock all the young had been 
born Now, Culei ijumquejasciatus, the 




Above A model of the bead 
of T. sahum, the common tape¬ 
worm from pork Left Model 
of the head of fish tapeworm. 
Thorough cooking kills both 
of these kinds of tapeworms 


and then burst, flooding the Ivmph into 
various regions of the body Sometimes 
the legs become so enlarged that it is 
impossible to lift them 

Like malaria, yellow fever, and 
dengue fever, elephantiasis is passed 
along fiom present patient to patienl-to- 
be h\ mosipritoes When the common 
tropical house mosquito, tulex quinque- 
fasrmtu',, sucks a sufferer’s blood, she 
swallows a few of the infant filarial 
worms, cieators of elephantiasis One 
day, about two weeks later, the mosquito 
bites another human but this time she 
gives as well as takes The larvae slide 
down Its piobosds into the bite One 
bite IS not enough, however Only heav¬ 
ily infested individuals show symptoms 
and therefore the disease is confined to 
localities where many cases live close 
together 

The filarial worms can tell time 
As a rule the baby worms appear in the 
blood under the skin from about 10 P M 
to 4 A M. but are almost completely ab¬ 
sent during the day. For 40 years sci¬ 
entists have argued over the why and 
wherefore of this astonishing phenome¬ 


commun tropical house mosquito, which 
transmits elephantiasis, bites only at 
night It seems that the birth of the 
filarial infants is regulated by the habits 
of Its godfather 

No sure cure for elephantiasis is 
known Scattering the victims, however, 
is one method suggested for eradicating 
the disease 

In western India the people are at¬ 
tacked by huge guinea worms because, 
instead of drawing up water from their 
wells, they wade in to fill their jars. The 
huge three-foot guinea worm lives under 
the skin, only the very tip of her body 
protruding into a tiny ulcer. Whenever 
water touches the ulcer, the worm dis¬ 
charges a flood of embryos which swim 
right into the mouths of the nearest Cy¬ 
clops, a tiny crustacean The native 
swallows the Cyclops along with bis 
drinking water and another human be¬ 
comes a slave of the worms. 

At first the patient is nauseous, vonuts, 
feels giddy, has fainting spells Attempts 
to extract the worm by native means 
may lead to blood poisoning, sometimes 
necessitating amputation. Doctors ex- 
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OaurtMjr UnlUd at>tw M«]lul MUMUm 


Pinworm» from a human appendix, magnified 45 diameters Your grandparents, 
espectally your grandmother, who hrougf^ttp babies, knew the pinworm 
fSyormi"), Later, worms “went out of fa#lon*' biit now the United States 
PnfiS^c Health Scrvi^ has demonstrated that they are not to be laughed at 


tract the aqgnn in three section# by a.sep- 
ttc methodgr Prevention is even simpler 
than cure but it will be years before the 
Indians can be induced not to wade 
around in their Alter supply. 

In the Bible we read that Moses made 
the likeness of a “fiery serpent” and 
wound It around a stick to aerve as an 
example to the people of Israel The 
Elizabethean scholar# who translated 
the Old Testament plainly didn’t know 
their biology, for the "fiery serpent" is 
actually Dracunculus medinensis, the 
guinea worm Even today native medi¬ 
cine men in Arabia and Africa often pull 
out the guinea worm by winding it 
around a stick 

T he oddness of worm diseases ex¬ 
tends to the way they have been fer¬ 
reted out Sir Patrick Manson, the 
founding father of tropical medicine, 
once spent several years in China doing 
medical research One day a Chinese 
visitor called on him and in the midst of 
conversation very rudely spat on the 
floor As Manson stooped to clean up 
the mess after his caller had left, he 
noticed that the flecks of saliva were 
bloody. The excited doctor touched 
them with a slide, slipped it under a 
microscope and mstanlly identified a 
“new” disease—Paragonimus infestation 
which sickens millions of poor Chinese 
and Japanese, 

Paragonimus is a half-mch long, leaf¬ 
like fluke that lives in human lungs, 
causing coughs, chest pains, and blood- 
tinged sputum. In fact, lung-fluke in¬ 
fection is usually distinguished from 
tuberculosis by discovering eggs in the 
sputum. Drugs are ineffective but trans¬ 
fer of the patient to a fluke-free locality 
enables Nature herself to heal the suf¬ 
ferer in five or six years. 


The egg# spat out by the infested man 
hatch in water and once in a million 
times the crabrvo meets a little fresh 
water snail and burrows into its tissues 
Passing through three bizarre trans¬ 
formations the voung fluke emerges, 
crawls over the bottom of the stream or 
pond until it encounters a fresh-water 
crab, climbs up and pierces the leg joint, 
and buries it^lf in the leg musi les The 
Chinese and Japanese unfortunately are 
fond of raw crabs If thev were to give 
up eating this delicacy, Paragonimus 
plague might disappear in a decade 
A similiar disease, caused by liver 
flukes, also troubles the Chinese Here 
the chain of victims runs from carp to 
man to snail to caip (Only a certain 
species of snail will do ) The willow- 
leaf-shaped, one-inch long parasite lives 
in the liver bile ducts where it can cause 
anemia, emanation, diarrhea, and a fine 
case of cirrhosis of the liver Khaw, a 
Japanese parasitologist, found that a dve 
called gentian violet would safelv kill 
the worms Prevention, of course, is ob¬ 
vious As a mutter of fact, the Chinese 
peasants themselves show how the dis 
ease can be eradicated The flukes range 
over most of China yet the disease i# 
confined to the vicinity of the cities of 
Canton and Swatow, the only districts 
of China where raw fish is eaten 

Eating infested food is just one means 
of acquiring parasites In Australia, in¬ 
fested dogs disseminate a gruesome 
parasite, the hydatid About two years 
ago, an Australian sheep rancher lost 
his little daughter because he was fool¬ 
ish enough to keep hydatid mfested 
sheep dogs. They were dangerous to their 
masters, even though they weren’t vi- 
olousi for they carried the seeds of death 
and these needed only the right environ¬ 
ment to start their fatal career. Every 


day the dogs played with the little girl 
until one day she swallowed an invisible 
white speck, a hydatid egg 

Within four hours the egg hatched in 
the child's intestine and the infant worm 
penetrated an artery where the blood 
swept It to the brain in which it stuck 
fast The speck grew until it was a hol¬ 
low sphere or cyst the size of a golf ball, 
pressing relentlessly on the brain. In¬ 
side It was alive with thousands of infant 

As tlie months jiassed. the little girl 
complained of frequent headaches, then 
of failing eyesight. Later her memory 
and finally her strength declined Once 
a lively, h“althy child, she degenerated 
into a dull, paralyzed invalid When her 
desperate parents brought her to the 
Melbourne Children's Hospital, it was 
too late ^he died soon after the opera¬ 
tion, a sacrifice to human ignorance 
Hydatid cysts normally bulk no larger 
than an orange but they can exjiand to 
huge dimensions. In one case a cyst 
grew for 43 years until it was as big as 
a child’s head. Another, the “monster” 
evst, contained 11 gallons of fluid! 

The rarest of all worm infections is 
also the most startling Dwetophyme 
renale, the giant kidney worm, has been 
found a few tiroes in human beings, in 
the process of autopsy The worms usual¬ 
ly occur in pairs, the female being about 
40 inches long, the male about 10 inches 
long Thev spend their lives in the kid¬ 
neys, destroying the tissues until only a 
hollow shell IS left and the victim dies 
of blood poisoning Pleasant' 

C AN the parasitic worms be de¬ 
feated''' The Rockefeller Founda¬ 
tion thinks so In 1909 the Rockefeller 
Sanitary Commission was organized for 
the specific purpose of fighting hook¬ 
worm in the deep South The Commis¬ 
sion made a survey of the hookworm belt 
and decided that about 2,000,000 South¬ 
erners had the worms Within four years 
they treated 500,000 cases Encouraged 
by their success, the Foundation ex¬ 
tended Its effects, establishing the In¬ 
ternational Health Board in 1913. The 
Board has fought the war against both 
germs and parasitic worms in over .30 
countries Their achievements have led 
to the establishment of national and 
health departments all over the world. 
Today in Egypt, in India, in the Phil¬ 
ippines, in Africa, even in war-torn 
China, the doctrine of sanitation which 
stamps out parasites wherever it is ap¬ 
plied, is being taught to the people. 
Clean food, pure water, cleanly personal 
habits—all these slash the routes by 
which the worms gam access to the hu¬ 
man body As the great Robert Koch 
once said, "It is possible for man to wipe 
out all infectious diseases.” Universal 
sanitation will make Koch’s prophecy a 
reality, for most of mankmd has still to 
achieve a decent standard of cleanliness. 
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OUR POINT OF VIEW 


Whoee Fault i* it? 

I N an outstandingly notable discussion of “The Scientist in 
an Unscientific Society,” published m our June, 1934, num¬ 
ber, Secretary of Agriculture Wallace raised a question which 
since then has been the subject of a great deal of debate in 
scientific circles The question was “whether science, having 
demonstrated its power to transform the world, ought not 
have some responsibility, or at the very least, some interest 
in the social consequences of its ha^iwork ” For example, 
science gives us high explosives, thinking only of the solid 
engineering work they will afford, and society perverts their 
uses to those of destruction war The scientist learns the tech¬ 
nology of gases, others use this knowledge to main) and kill 
No sooner is the airplane perfected bv srienee than others 
turn It into the world’s nightmare 

Science, according to Mr. Wallace, proceeds without moral 
obligation, and is neither moral nor immoral. “1 should like 
to find our more articulate scientists,” he sayv “insisting that 
the benefactions of science be used only in ways that are 
plainly in the general welfare The orthodox scientist either 
withdraws to his cloister, to mutter about the stupidity of 
mankind or if given to public utterance, to indulge in an 
amazingly unscientihc statement of a variety habituallv used 
by the politicians he scorns " Science has been creating an 
other world and another civilization, he adds in summary 
that simplv must be motivated by some conspicuous social 
purpose, if civilization is to endure 

From one of our readers, Mr Arthur Jobson, has come a 
letter which, tliough not so intended, constitutes essentially 
an editorial reply to these arguments We turn the column 
over to Mr jobson 

"Nearly six years have passed since Secretary allacc’s 
challenge to the scientist,” he writes, “and. while this time 
18 brief compared with the slow processes of social evolution, 
there has lieen time for the matter to ripen somewhat in our 
minds That his views are still held bv many laymen is evi 
dent As an instance, I recall the comments of a noted news 
paper writer who visited the New York World’s Fair last 
year. This man said, in substance, that everything is there 
which demonstrates how man. with his capacity for precision 
and beauty, retains a preposterous incapacity to enjoy the 
fruits of his genius*- to be as wise as he is intelligent, and 
to be as good as he is great Though he has learned to do 
the vector analysis in mathematical physics, he cannot add 
and subtract in political economy He can calculate the hne 
ness of a machine to a millionth of an inch, but he cannot bal 
ance a government budget The general implication is that 
science is much to blame for this, as Secretary Wallace has 
stated 

“Being an engineer and somewhat of a srientist myself,” 
Mr. Jobson continues, " 1 am often amused at these outbursts 
It is of course galling to think of the great advancement we 
have made in science, invention and engineering while we have 
made so sorry a mess of our economic life,* but these critiC'i 
seem to forget that in matters dealing with a social system 
we are confronted always by the vaggnes of humanity, en¬ 
tirely remote from the scientific approach The politician 
and would-be social reformer, having failed to put our ccon- 
.onry in order, tend to clutch at a straw They reason that, 
since the exact mind of the scientist has attained great sue 
oeaa in his chosen field, why shouldn’t he be able to cure our 
toctol ills? 

T hare a feeling that this would be impoesibi?—thia Utopia_ 
in ^ afiairs of men. It cannot be done, for surely it would 
uMn the most exacting kind of totalitarian state. 


“No government can rise higher than its source So long 
as this source is contaminated bv human traits, we must 
expect the social body to suffer The man trained in science, 
in endeavoring to correct this situation, would find most of 
his efforts of little avail, for he is vastly outnumbered by the 
rest of the population ” 

In our opinion, Mr Jobson hits the nail on the head science 
can plead and urge, but until man ran remake his nature, 
the scientist’s hands are practically tied He is like an indi¬ 
vidual in a big cage of baboons, who occasionally discovers 
choice morsels his chances of retaining control of those 
morsels is about on a par with the chances of the famous 
Celluloid dog. Nevertheless, he is essaying a start. Knowmg 
well that he has no effectual direct way to hold off the other 
baboons, he has organized groups, both in this country and in 
Britain, for the study of indirect ways These consist essen¬ 
tially of education and moral persuasion Nothing stronger 
can be envisioned And thus all he has to do is make a clean 
•sweep of the three human lusts for power, prestige, [vosses- 
sjon A large order'— A. G I 

Rising Intelligence 

S ometimes we *re m despair for the intelligence of the 
American 1^. But not now For years a vociferous 
minority swayed the, people with it« jiropaganda for disarma¬ 
ment, and the people would not jiermit proper naval building 
programs The limes have now demanded a change of attitude 
Before, it looked as though the people would never draw less- 
sons from our past history winch shows one war after an¬ 
other without preparedness Assurance of proper prepared 
ness to keep us out of war is seen in the current attitude of 
the American public as well as in present Congressional 
action Even the professional pacifists have now taken up the 
rrv for building up our defenses, even as Scientific American 
believed they would during all the years this magazine was 
urging that we prepare in times of jieaee 

Americans are insistent that we stay out of the present war 
abroad Leaders agree to that dictate whole-heartedly They 
agree also to the principle of making our military position as 
impregnable as possible Hence, with a great naval building 
program now under wav we jilan a further one which would 
increase our Navy by about 25 percent This will mark a 
new high point in our naval construction which has moved 
upward rapidly duruif^ the last seven years after years of 
idleness in most of our yards 

Against this background one important fact stands out 
That 18 that naval design did not suffer so much from lack 
of orderly evolution as most peojile read into the record merely 
because we were not actively building ships The drafting 
boards and the towing basin—where hulls are studied—the 
steam laboratories and general navy research were none of 
them as idle as the yards In consequence, we can build ships 
that are as good as any afloat Indeed, in some respects, our 
ships may be superior to the ships of other nations And there 
IS little doubt that we shall learn other lessons from the pres¬ 
ent war abroad, which, added to our present naval knowledge, 
will carry us far toward a navy so superior in design, opera 
tion, and general efficiency, and so powerful in its aggregate 
fighting ability that it will tend to prevent unwanted war 
from descending upon ut. 

And that brings us back to our first paragraph. The Ameri¬ 
can people want to keep nut of war and at last are using 
their intelligence to prepare m times of peace to make sure 
that we do keep out—or to assure quick disaster to any who 
may drag us into war against our will.— F. D M. 


137 





New Engineering In The Navy 


T he new ships of various types 
which have joined the Fleet em 
body many advancha and improve 
ments in the fields of naval architecture, 
marine engineering, and naval ordnance 
The result is increased military effec¬ 
tiveness. Modern warships are perhaps 
the most ingenious and complicated 
machmes yet produced by man. From 
this fact It logically follows that an\ 
change must be well considered But, 
in view of the long time required to 
build naval vessels, there must be a 
delicate balance between conservatism 
and adoption of advanced ideas if we 
are to have the maximum of military 
efficiency in a new ship when it comes 
off the building ways This delicate bal¬ 
ance we have striven to maintain 

An important factor m this military 
efficiency—where such a bsJance is 
necessary—is the machinery installa¬ 
tion It has been recognized for genera¬ 
tions that we could reduce the size of 
our maehinery and increase Us efifi- 
ciency if we could increase the pressure 
and the tempierature of the steam Such 
increases, however, had to await ad¬ 
vances m metallurgy that would pro¬ 
vide metals to withstand high-pressure, 
high-temperature conditions 

The Navy did not make the step to 
the present steam conditions in one 
leap, but has advanced in a series of 
conservative steps, raising pressures 
from 200 to 300 to 400 to 450, and then 
to 600 pounds, and increasing the super¬ 
heat gradually In fact, the last change 
was only from 600 pounds, 700 degrees. 


High-Pressure, High-Temperature Steam forNv ar- 
ships... More Reliable Machinery .. . Greater Speed 
... Economical... Equipment for Ouf New Warships 


By CHARL 


TVOW that the I niied 3t>te» 
Navy IS well launched 
on a sensible construction pro¬ 
gram, herretary Edison's article 
brings welcome news to Ameri¬ 
cans. Speed IS vital to warships 
11, on a given hull, more power 
c.in be installed, a greater <«• 
p-n ilv for speed results If, more 
over, the maihinerv is more 
rompail and reiiahle than be¬ 
fore, the result is greater mil¬ 
itary effii lency in several phases 
of the ship's design 1 he Navy 
IS to he commended, therefore, 
for Its persistent altai k on the 
problem of ship power genera¬ 
tion and propulsion which has 
culminated in the development 
of machinery that gives belter 
speed and econoniv and is more 
reliable ihon older types.— The 
Editor 


Fahrenheit, to 600 pounds, 8.60 degrees. 
Fahrenheit These steps have lagged be 
bind commercial practice ashore where 
1200 pounds and 9,60 degrees, Fahren 
belt, is not at all unusual for new in¬ 



Speedy and highly maneuverable destroyers are vital to fleet actions 


stallations, never^heleas, they have been 
enormously impoltant, and a portent of 
others to follow. 

One of the first decisive steps taken 
, an connection with the current building 
program was to serve notice to all pros 
pective bidders that no contract would 
be awarded for the design or construe 
tion of naval vessels that would be out 
of date the day they were launched due 
to ultra-conservative design of main 
machinery and boilers One of the by¬ 
products of this new policy has been 
to direct the shipbuilding industry of 
the country toward the development of 
an all-American design 

I N 1933, the Navy Deiurlment con 
traded for a number of destroyers 
Into these ships went a distinctive Amer¬ 
ican engineering installation consisting 
of high-speed turbines, double-reduc 
tion gears, an improved boiler feed sys 
tem and a cruising turbine that is con¬ 
stantly in gear The double-reduction 
gear permits utilization of higher tur 
bine speeds with attendant increase in 
efficiency. High turbine speeds have re¬ 
duced the number of turbine blades bv 
75 percent and the length of the rotor 
by 25 percent. The feed water of a 
modern, high-cupacity, boiler installa¬ 
tion requires the virtual elimination of 
oxygen in feed water. Due to the fact 
that the design was one of the major 
advances in naval engineering since the 
introduction of the turbine, some con¬ 
gestion in the engine rooms resulted 
This design, however, showed an in¬ 
crease in fuel economy of about 25 per¬ 
cent with a corresponding increase in 
cruising radius. The first of these ships 
was delivered in 1936 and probably rep¬ 
resents the greatest progress the Amer¬ 
ican Navy has made in engineering in 
a generation. 

This class of destroyers—■ the Mahan 
class, started in 1934—was followed in 
rapid succession by other modem de¬ 
stroyers in which were incorporated the 
same fundamental design features as 
had appeared in the Mahan, and in ad¬ 
dition thereto, superheat control type 
boilers. 
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l)t“>ilroypr» of Ihe Fleet purtiripulini; in recent 


■uver» held off the (.nlifornia 


In the fall of 1937, tlie Somers, one 
of the destroyer leaders, ran her pre¬ 
liminary trtals with exceptional results 
In comparison with competitive designs 
she showed an improved economy rang 
ing from 9 to 22 percent wlien operal 
ing at 700 degieis, Fahrenheit Tlie 
Somers was the first vessel in the Navy 
to operate at B50 degrees, Fahrenheit, 
and when operating at that temperature 
increased her economy another 10 per¬ 
cent and increased her developed horse 
power by 10,000 ,She was the first ship 
to be equipped with air-eiicased, sep 
arately controlled, superheat boilers 

As a result of the success with the 
Somers, all battleships, cruisers, and 
destroyers are being built today to op¬ 
erate at 600 pounds and S-fiO degrees, 
Fahrenheit, and so will be all the battle¬ 
ships of the present building program 

It IS apparently no more difficult to 
tram men to operate the new plants 
than It was to tram them to operate 
the old ones On recent trials of a de 
stroyer operating at 600 pounds, 850 
degrees, Fahrenheit, one of the out¬ 
standing comments of all observers con 
cerned the smoothness with which the 
crew operated that installation and con 
trolled the temperature In fact, when 
It was desired to drop the temperature 
suddenly, on backing, it was changed 
from 850 degrees, Fahrenheit, to 700 
degrees, Fahrenheit, in 40 seconds with¬ 
out difficulty 

The new machinery has been of equal 
or greater reliability than the old type 
machinery This might have been ex¬ 
pected, as old factors of safety have 
been maintained, or even increased, and 
the general design of high-speed tur¬ 
bines with small, comparatively short 
rotors, is more rugged. Service with the 
Fleet, of course, is fairly limited, but 
reports to date indicate that, as to re¬ 
liability and maintenance, the new ma¬ 


chinery IS equal or superior to the tdd 
Taking any given ship and operat¬ 
ing Its machinery under two sets of 
steam conditions, gives some indication 
of the relative merits of the two steam, 
conditions, but that indication is not* 
as clear cut as might be expected There 
are two reasons for this The high-pres- 
sure, liigh-temperatiire steam goes only 
to the mam propulsion turbines—with 
the possible exception of turbo-genera¬ 
tors in some cases The result is that 
at very low powers, say below 5 percent 
of full power, the auxiliaries take such 
a large proportion of the total power 
generated, that the effect of the liigli- 
pressure, high-temperature steam in 
the main turbines is masked Moreover, 
all turbines at very low powers—for 
example, below 5 percent of full 
power—are relatively inefficient and do 
not reflect much change due to steam 
conditions Nevertheless, at high powers, 
wfal^rc the auxiliaries are not taking such 
a large proportion of total power gen^ 
crated, and the mam turbines are able 
to take advantage of improved steam 
conditions, the improvement is shown 
very clearly 

T WO typical examples of such tests 
were the ones of a cruiser and of a 
destroyer Trials of the cruiser were run 
with saturated steam and then repeated 
jj^he same pressure, but with the steam 
t^perature raised ab<|ut 200 degrees 
At very low powers, below 5 percent, 
there was no appreciable difference in 
over-all fuel consumption between the 
two conditions, but at high powers—for 
example, 60,000 shaft horsepower— 
hl^er steam condition made a saving 
of 12J2 percent in the fuel consumption 
fet' (|h« ship as a whole. 

The destroyer W4a ^ed on two steam 
conditions, namely, 600 pounds pressure 
in both cases, but 700 degrees, Fahren¬ 


heit, temperature in one and 850 de¬ 
grees, Fahrenheit, in the other Again 
at very low powers—below 5 percent— 
the over-all fuel consumption showed 
very little improvement, but, on operat¬ 
ing at full power, a saving of over 14 per¬ 
cent was effected In fact, under the 
higher steam condition the ship actu¬ 
ally developed about 10,000 more horse¬ 
power than designed at the lower steam 
condition Tins extra 10,000 horsepower 
would mean that the ship could main¬ 
tain Its battle speed even with very 
much more bottom fouling than would 
be possible at the lower steam condition 
A better comparison of the effect of 
changing machinery and steam condi¬ 
tions IS indicated when we consider what 
would happen if we put the complete 
machinery from one i xisting slup in¬ 
to another hull For example, the ma- 
rhinerv of either of a certain two of 
our new destroyers could supply the 
power of a Oertam one of our cruisers 
^j^i^^jhough new, did not have such 
TBWmced machinery design The trial 
data of both the cruiser and the de¬ 
stroyers indicate clearly that if we 
should put destroyer type machinery,in 
the cruiser, wo could save 18 percent 
in cubic feet of space and 29 percent 
in the ofachinery weights, while mak- 
giin fn economy of 13 percent 
at fall powier, this gain increasing to 
28 percent at a more moderate speed 
of 10 knots. Moreover, such data as are 
available indicate that the destroyer ma¬ 
chinery is more reliable. 

In short, as we have advanced steam 
conditions, we have developed ma- 
chueiy which is not only more economi- 
cab DiLhi more reliable and just 
as aa|M|IC even easier, to opetVte.wain- 
tai4 aM^roteCt in battle. The advances 
to moM conditions have been by short, 
cotisdtTrative, well tested steps, and the 
Navy has gained thereby. 
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A Famous Theory Weakens 


The Encounter Theory of the Origin of Planets 
Has Now Become Shaky and May Pass into the 
Limbo Where the Old Nebular Hypothesis Went 

By HENRY NORRIS RUSSELL. Ph.D. 

tory Princeton University Reeearch Associate of the Mount Wlleon 
Observatory of the Carnegie ZnsUtutlon of Washington 


T here are few more difficult prob¬ 
lems than the origin of our planetary 
system Its isolation, and the 
common motion of the Sun and planets 
through space, practically compel us 
to suppose that they hud a common 
origin. It IS incredible that the many 
regularities within it — such as the 
motion of the planets in nearly circular 
orbits, all in the same direction and m 
nearly the same plane — can have been 
the result of accident We look for 
some orderly process which might have 
produced it - but, so far, the inventive 
skill of a century of astronomers has 
sought in vain 

One encouraging hypothesis after an¬ 
other has been suggested, only to col¬ 
lapse before some simple and unanswer¬ 
able objection Most of these, as many 
of us may remember, were dynamical, 
and dealt with the angular momentum — 
or to paraphrase Newton, the “amount 
of rotational motion” in the system No 
actions between parts of the system, once 
it 18 isolated, can alter the total amount 
of this — they can only transfer it from 
one part to another 

Laplace's original hypothesis was 
that the system was originally a great 
nebula, bigger than any of the planetary 
orbits and much flattened at the poles 
by Its rotation As it contracted, it ro¬ 
tated faster and faster, shed a rmg of 
matter at Us equator, which gathered 
into a planet, then later shed another, 
and so on till the remaining central mass 
shrank into the Sun 

But, at present, only one part in 60 
of the angular momentum is in the Sun’s 
rotation, and the rest in the motion of 
the planets No one has ever been able 
to suggest an orderly process by which, 
m a system undisturbed from without, 
more than 98 percent of the angular 
momentum could get into one seventh 
of one percent of the mass Moreover, 
Jeffreys and others liave proved that a 
ring of matter equal in mass to even a 
large planet like Jupiter, but extending 
all around its orbit, would not be gath¬ 
ered into a single mass by its gravita¬ 
tion, though It might well break up into 
a number of small bodies like asteroids 
So this hypothesis went into limbo, 
and another took Us place — the en¬ 
counter theory. According to this, once 
upon a time another star, in Us course 
through space, passed by accident very 
close to the Sun The original lorm of 
the hypothesis (due to Chamberlin and 
Moulton) assumed that the star’s at¬ 
traction released eruptive forces within 
the Sun which ejected great quantities 


of matter, some of which cooled into big 
masses and the rest into innumerable 
little ones — “planetesimals” — which 
were picked up by the bigger ones as 
they grew into our present planets 

Later forms of the hypothesis attrib¬ 
uted the expulsion of matter from the 
Sun to the tidal attraction of the star 
(Jeans) or to a direct collision between 
It and the Sun (Jeffreys) The last 
meets with the fewest dynamical diffi- 
(ulties. and gives us a picture of the 
two stars separating after the collision, 
hut joined by a “filament” of matter 
resulting from the intermixture of the 
parts which actually collided .A mix¬ 
ture composed almost wholly of solar 
material would he moving slowly awav 
from the Sun and later fall back into it, 
similar material would accompany the 
star, but there would be some fairly 
uniformly mixed portions which would 
not fall back into either one Some of 
this stuff might escape into space — the 
rest would be good raw material for 
planets 

•Angular momentum again turned out 
to lu a stumbling-block — this time an¬ 
gular momentum per ton of material 
The ultimate size of a planet’s orbit de¬ 
pends on this Calculating it for material 
knocked off the Sun by a collision, it 
I omes out too small to get a planet even 
as far away as the Earth. So we seemed 
to be buck where we started. But soon 
afterward Lyttleton flanked the obstacle 
by suggesting that the Sun may once 
have been a double star, and that a 
visitor from spare collided with its com¬ 
panion Under favorable circumstances, 
the intruder might send the former com¬ 
panion flying off into space by its at¬ 
traction, without being itself retarded 
enough to he captured by the Sun, and 
yet a part of the filament ol matter be¬ 
tween them might remain within the 
Sun’s sphere of influence and form plan- 


T HIS gives us planets at any distance 
from the Sun that we want, and es¬ 
capes the last difficulty. But Luyten has 
shown that the conditions required to 


let both the former companion of the 
Sun and the intruding star escape, and 
yet have planet forming material which 
did not get awav, arc extremely difficult 
to fulfil, and the question is still in de¬ 
bate 

The ohjfciion', which have so far been 
raised to the various forms of the en¬ 
counter theory are purely dynamical 
They dejiend on simple consequences of 
the law of gravitation, and could have 
been discussi-d as intelligently m the 
days when Neptune was discovered as 
at jiresent 

But, even if all these difficulties had 
been fully removed, there would remain 
others, different in character, but quite 
as serious One of these is that the mat 
ter ejected from the stars, whether by 
tidal action or collision, must at the 
start have been extremely hot There is 
no sense in thinking of it as having 
about the temperature of the Sun’s sur¬ 
face A very simple calculation shows 
that, if enough material to form Jupiter 
were spread in a uniform layer over the 
Sun’s surface, the pressure at the bot¬ 
tom, due to solar gravity, would be 
880,000 atmospheres, and the average 
pressure throughout the layer half as 
great At a depth where there was such 
a pressure, the temperature would also 
be very high To estimate it accurately, 
wc would have to know how the outer 
parts of the Sun were built, but there is 
no doubt that it must be several hundred 
thousand degrees If tins intensely hot 
gas were pulled out of the Sun by tidal 
action. It might he cooled somewhat by 
expansion, but if it were scraped off by 
a collision, the friction between the in¬ 
termingling solar and stellar gases 
Would heat the mixture to a far higher 
temperature. 

If the filam(?nt of gas connecting the 
two stars remained anything like as hot 
as this, the velocities of the separate 
atoms would be much too great for the 
relatively weak attraction of the ejected 
matter to hold them back. They would 
fly away separately and the gas would 
dissipate itself into space. This has 
been realized for 60 years. But the 
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THE DISSIPATION OF PLANETARY FILAMENTS 


t, denotes the value of t for which the radial velocity outward, i 
equals the velocity of escape from the filament, t)„, then we have 




If we neglect a„ assume that a, is constant through time, and replace 
t'„ by Its value for a spherical mass M of radius R, we find from (5), 
(6), and (7) that 


Substituting U, TrK‘z„ for p„, we have 


M/'- 


‘7.r s( 


(86) 


In hla monthly articles on astronomy. Professor Russell interprets for the average 
reader many professional papers previonsly published for the astronomer, hence 
in mathematical form Above is a sample of the article behind the present inter¬ 
pretation, from The A^trophytical Journal of last December. The Aurophysical 
Journal is the outstanding pubbcation of its kind for American astronomy, 
just as the Monthly Notues of the Royal Astronomical Society, on which some 
of Professor Russell’s articles are based, is for Great Britain. Most of the im¬ 
portant astronomical papers in the English language are published in one or 
the other of these two journals, in fact “most" might well read “virtually all” 


ggseoua mats, radiating freely into 
apace, would also cool very rapidly, 
which would slow up the atomic motions, 
diminish the intemai pressure, and 
tend toward stability. In this race be¬ 
tween expansion and radiation, which 
would win? 

This IB a problem not of dynamics, but 
of physics, and would have been un 
answerable without the aid of modern 
knowledge of the laws of gas opacity 
If the ejected mass of gas were nearly 
transparent, so that heat could escape 
freely from its interior as well as from 
Its surface, it would cool very rapidly - - 
givmg out at first a tremendous burst of 
remote ultra-violet light, and then set 
tlmg down, perhaps to condensation 
But if we consider such a layer while 
still m the hun, we find that radiation 
can escape directly from only the thin 
neat kind of surface skin containing less 
than a millionth part of its whole mass 
The difficult problem of the behavior 
of the filament after its formation was 
attacked for the first time by Dr Spitzer 
—a National Research Fellow at Har 
vard — and his results, just published, 
afford a definite answer 

To gel the problem into mathematical 
ly tractable form, he has of course to 
make simplifying assumptions, treating 
the filament as a uniform cylinder in 
shape, and taking average values of the 
pressure, and so on, in the interior It is 
possible to handle these approximations 
so that we are sure that we are not get¬ 
ting too small an answer — or too large, 
if we proceed differently 

Working in this wav. Spitzer finds 
that, if no heat were lost by radiation, 
a filament of 1 500 of the Sun’s mass, 
and a million miles long, would expand 
into a state in which the separate atoms 
were flying off so fast that the attraction 
of the filament could never bring them 
back in less than three hours A better 
approximation, taking account of the 
fact that the filament must be growing 
longer as the stars separate, reduces the 
time to half an hour. 

To calculate the late of cooling is 
more difficult, but, for the same circulai 
filament as before, it is found that direct 
escape of heat takes place only from a 
very thin outer skin, and that, if the fila¬ 
ment could be held at its initial size by 
some imagined force, it would take at 
least a year to get rid of half its original 
content of heat. 

T he disparity of these two numbers 
18 so great that there is no room for 
doubt that an actual filament of gas 
would expand so fast that it could never 
check Itself, long before cooling pro 
duced any perceptible effect. Straining 
every assumption in favor of the cooling 
process, Spitzer finds that it must, in 
the most extreme case, take more than 
a hundred times longer than the ex¬ 
pansion. To assume that tne original 


filament was flat like a ribbon instead of 
circular in section makes the dispantv 
even greater. 

This analysis — the first in which 
modern physical methods have been ap¬ 
plied to the problem — looks as if it 
would send all the forms of the encounter 
theory to Valhalla There is still one 
unexplored consequence The filament 
would fade away by expansion, but the 
gases of which it had been composed 
must go somewhere Pari of them would 
fall back into the stars, part, near the 
middle, would he left wandering as lone¬ 
ly atoms in “the wind that blows he 
tween the worlds”; but the rest, and 
probably a good deal, would settle down 
into a gaseous atmosphere about the 
Sun, and another about the retreating 
star These envelopes would not be held 
up hv pressure from below, like the 
Earth’s atmosphere, they would he in 
rotation about the Sun — an immense 
swarm of atomic asteroids, if the phrase 
may be pardoned — colliding with one 
another every few hundred miles, 
bountmg off into new paths, but, as a 
whole, forming an enduring gaseous 
shell 

Whether such a non-uniformlv rotat 
mg atmosphere could condense into 
solid bodies has not yet been investi¬ 
gated If It turns out that it could, the 
encounter theory may yet be revived — 
for the requisite angular momentum is 
there. 

It 18 very hard, though, to see how 
most of the mass could be concentrated 
into a single large bodv which, like 
Jupiter, IS rich m hydrogen Those 
atoms or molecules which absorbed sun¬ 
light strongly would be driven away at 
once by radiation pressure; the others, 
which scattered lij^t weakly, would be 
subject to the effect worked out by 


Poyntmg and Robertson, and would 
gradually spiral into the Sun But, for 
such bodies, this action would be slow 
and there might he time enough for a 
good deal to happen. 

If material enough to form all the 
jilanets were distributed uniformly in¬ 
side a sphere as big as Neptune’s orbit, 
the total amount of matter along a col¬ 
umn a square centimeter in cross-section, 
extending from the center to the edge, 
would he about a gram It might seem 
at first that so thin a layer of gas could 
produce no percejitihle effect, but it 
amounts to a thousandth part of tlie 
whole atmosphcie of the Earth. Such 
a laver of gas, illuminated by ordmary 
sunlight, would scatter 1' 1000 as much 
light as a clear noonday sky, or 500 
times as much as a clear sky under full 
moonlight and hence be extremely 
conspicuous against a really dark back¬ 
ground Sunlight at Neptune's distance 
IS approximately 1 1000 as bright as at 
the Earth’s, hut, even under this illu¬ 
mination the shell of gas would appear 
half as bright as a moonlit sky, and 
hence far brighter than any ordmary 
nebula The Sun, surrounded by such a 
gaseous envdope, and seen from Alpha 
Centauri, would appear at the center of 
a bright nebulosity, fading awav grad¬ 
ually at the outside, and about 45 sec¬ 
onds m diameter The glare of the Sun 
would probably obscure this on photo- 
grajihs, hut it would be conspicuous in 
a reflecting telescope, with the centred 
star hidden If, however, the heavier 
atoms and molecules had coalesced into 
dust particles, the medium might form 
a fog thick enough to obscure the Sun 
from points outside it. But, m that case, 
the effects of light-pressure would ap¬ 
pear and It would not last very long — 
Princeton, December 20, 1939. 




Debutante Metal—Beryllium 


I F beryllium ruuld boast no definilr 
commercial accomplishments, it 
could still lay claim to a measure of 
fame hat other metal remained, to the 
man m the street, little more than a 
name lor a ceiituiy, only to win promi¬ 
nence overnight b> strutting the Wash- 


. Large Supplies . . . Makes Iktremely Hard Alloys of 
Copper, Other Metals . . . Low Percentage is 
Needed . . . Research Finding New Alloys, New Uses 

B> PHILIP H. SMITH 


ington stage' 

It 18 fact that beryllium was hardly 
known to the general public until hear¬ 
ings before tlie Temporary National 
Economic Committee revealed that it 
was a strategic material of war, that 
there was jockeying among nations to 
acquire the secrets of its use, and that 
Germany led in the race bo much was 
said at the hearings about beryllium 
as a metal of the future that one could 
hardly appraise it as a metal in present 
commercial use, much less figure out 
what is required to translate fuiiiies 
into actualities. Now that the coming 
out party fades from raemoiy. just what 
18 there about this debutante among 
metals that makes it so important’ 

Until the WaslungtoQ hearings, beryl 
bum was tracing a perfectly normal, if 
little-known, course There was its idea 
tification very long ago — 1797, to be 
exact Then came its cheniicaJ isolation 
more than a century ago Like many 
other elements, it remained a cur,^y|mf " 
for decades before its value was recog¬ 
nized Just prior to the great inflation 
in Germany, the firm of Siemens Halske 
put a staff of men to work probing this 
unknown metal, in the correct belief 
that one of the best wavs to preserve 
capital 18 to plow it into productive re¬ 
search That really dales tlie commercial-' 
beginning of beryllium, because at that 
time was discovered the extraordinary 
heat-treatable characteristics of beryl¬ 
lium-copper alloys — a discovUjpt 
immediate commercial value 

O F course, a lot of things had to be 
discovered to bring bervllium out 
into thf open Metliods of recovery had 
to be devised, because researeli could 
not be widespread when only small 
amounts of the metal were available 
As recently as 1922, the cost was 15000 
a pound As extraction problems were 
solved, the price fell steadily to reach 
today’s figure of $15 As soon as in 
creasing amounts appeared, researchers 
undertook to study physical characteris- 

The piculiar qualities that recommend 
bervllium at this stage m its develop¬ 
ment are. light weight — it U lighter 
than aluminum; durability, fatigue re¬ 
sistance; and a strong affinity for oxygen 


USES FOR BEftVLLlFM 
COPPER 
Fu»e clips 
Swiich hladcs 

Appliani e plug clips 
Plugboard eonlarls 
>WUth JUWB 

( in uil breaker springp 
Relay springs 
llrusli holder springs 
Electrii range switrh parts 
Thermoslaln control springs 
I eaf or helical springs 
Contact springs 
Itourdon prcsMIie sjinngs 
Optical allovs 
Spring washers 
bylphon bellows 
Diaphragms 
fountain pen clip- 
( amera parts 
Instrument parts 
Gasoline- and oil-pump parts 

Valve parts 
^dtih parts 
Gears 

Precision bearings and bushings 
IMastic molds 
Die casting dies 
Welding electrodes 
Non-sparking tools 


ami sulfur These qualities have been 
C^iploited to make beryllium valuable 
III a number of ways winch require dis¬ 
cussion 

Bervllium plays its outstanding role 
as an alloying metal, and beryllium 
copper is out in front at the tnoraenl 
Copper, as we know, is a soft metal, but 
add anywhere from 1.5 to 2.75 percent 
of lieryllmm give it heat treatment, and 
It acquires hardness comparable with 
that of steei The usual admix is 
2 percent When beryllium ia addeoin 
such amount, the resultant alloy shows 
a tensile strength of 70,000 pounds per 
square inch in an annealed, soft state, 
wjiereas cold-rolled and heat-treated 
sWp will give a tensile strength of 190,- 
000 pounds per square inch Bv way 
of contrast, structural steel has a tensile 
strength of 60,000 pounds. 

It IS the peculiarity of this alloy that 


It can be formed in idatively soft tem¬ 
per, and in the ductile stale can be 
rolled, forged, and drawn Aftei beat- 
treatment It acquires its extreme 
strength and hardness 

Beryllium-copper has very wide use 
as a spring matciial A more uniform 
product can be niadi — because of tlie 
above-mentioned In at treatable charac- 
teiislic -- than is jiosNible with spring 
steel and phosphor bronze, and the al¬ 
loy IS virliialiy untiling A lierylliuni 
copjier spring, foi example, can be 
flexed 15 billion times as contrasted to 
400,000 for phosjihor bronze In addi 
tioii to mijiarting strer^th and hardness 
to the allov, hcat-trealnient also in 
creases the elastic limit, modulus of 
elasticity, electrical and thermal con¬ 
ductivity. and wear resistance Thesr- 
added jiroperties can be controlled 
thiougli jiropei lime and lieat regula¬ 
tion Finally, beryllium-coiiper is non¬ 
magnetic and will not spark when struck 

I fy It any wondei that this new alloy 
has (ut a wide swath m the manu 
facture of springs’ The number and 
variety of application.s is, today, so 
broad that reference had best be made 
to the accompanying table But, at the 
same time, it would he an error to be¬ 
lieve that simple substitution of beryl¬ 
lium-copper has achieved the desired 
result. Success has come as a result of 
keeping in mind the basic properties of 
the alloy when designing a product, 
as well as understanding completely the 
heat-treating process With this back¬ 
log of knowledge, manufacturers have 
lieen employing beryllium-copper to 
produce, for example, springs having 
smaller over-all size for use in re-de- 
signed equipment featuring space sav¬ 
ing Such change overs continue 

TTie high strength of lieryllium cop¬ 
per, coupled with wear resistance, has 
recommended the alloy for bearings, 
bushings, and certain types of gears. 
Its non-sparking quality, coupled with 
hardness, makes it suitable for special 
tools to be used in plants where there 
are explosives or inflammables If the 
practical nature of such tools is qiiea- 
tioned doubt can be dispelled bv dem- 
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onstratmg that a beryJljum- 
copper chisel can be driven 
through steel. As contrasted 
to bronze, berylhum-copper 
lias a five times greater yiear 
resistance when used in 
conjunction with steel, ami 
the alloy has been used 
quite successfully with un¬ 
usually high loads where 
theie IS small relative 
luution. 

Within the past few yeai s 
tliere has been considerable 
experimentation with beryl 
hum-copper us a material 
for cast molds in the plas¬ 
tics industry Some of this 
work has been fruitful, and 
cast beryllium-copper molds 
are in use today because 
they approach the ideal still 
being sought The particular merits ol 
the material uie three in number a low 
melting point and good flowing qualitits 
which give excellent ri production ol 
detail, high compiessive stiength upon 
heat-treating, and a thermal (ondintiv 
ity twice that of steel, which perniil-- a 
quicker mMding cvtle 

Then are nianv types of bervlliuiii 
copper but it will Ik sufiioient to min 
tioii one more This is an alloy foiined 
with 0 4 iiercent beryllniin, 2 0 pereent 
tohalt, and the remainder copper Wire 
of this alloy has been drawn to a tensile 
strength of 1.17,000 pounds pei square 
inch, having a conduetivity 'iO percent 
that of copper It has been 
used to make electrodes foi 
resistance welding and has 
proved satisfactory in spot¬ 
welding stainless steel, in 
seam welding wheels, and in 
electrode parts for projection 
wehling 

T he amazing change 
wrought in copper bv a 
touch of bervllium created 
an alloy with immediate 
practical use. but it remained 
for Ireryllium to touch nickel 
to set off a whole chain of 
verbal fireworks in Washing 
ton The alloy, beryllium- 
nickel, has not been made in 
this country, because the 
method is unknown and ex- Beryllium 

perimenters are momentarily 'hey won’ 

stopped It has been made in Germany 
and the international patent situation 
was what brought beryllium into the 
Washington hearings Testimony was 
presented to the effect that beryllium- 
nickel valve spiings functioned in air¬ 
craft engines without showing the 
slightest fatigue and that bushings of 
the material never failed in German 
planes It is known, further, that the 
alloy, heat-treated from the hard rolled 
material, acquires a tensile strength of 





Above One sourie of beryllium 
beryl cryslaU. Belou Master alloy 
-4 penent bervllium, rest < upper 



1 cold-rolled steel, bnimi' 



260,000 pounds per square 
UK li as contrasted to 60,000 
pounds for structural steel, 
and 90,000 for stainless 
steel Here, agam, 2 per¬ 
cent ol beryllium does the 

This revelation — that 
there was a material avail¬ 
able which would improve 
llie jierfonnance of aircraft 
engmes — touched off a 
senes of questions Is there 
an adequate supply of 
beiyllium in this country? 
(,an we make beryllium- 
1111 kel'’ (.annul beryllium 
he employed to make a 
strong, light alloy of alu¬ 
minum or magnesium’ 
These questions were raised 
111 rapid succession and 
( rs will thiow more light on 
cxtraordiiiai y 


HERE IS no starcitv of bervllium 
plentifully in lieryl and 
other mineral ores st altered through¬ 
out tins coiinliv ami the rest of the 
w'orld Us extra! tion in the pure state 
IS difhi lilt and e.xjiensive, but it ean and 
IS used readily in oxide form Cost of 
extraction varies in accordance with the 
iithness of the ores and, at the moment, 
most beryllium is obtained as a by 
product of other mining operations 
Having found how to use beryllium 
oxidi III alloying (oppei, a short-circuit 
iiig of tlie iiroeess has led to 
lower costs, but problems 
aiising in production of 
bervlliiini-nickel are not the 

Beiyllium-nickel will be 
made here under Geiinan li 
( ense One of the revealed 
difficulties is that alloying 
cannot lie carried on with con 
venlional methods without 
undue loss from oxidation, 
and that special equipment 
IS required to do the trick, 
unless, of course, something 
hitherto unknown is discov¬ 
ered about the handling of 
the metals 

The union of bervllium and 
aluminum to make a light, 
strong alloy, is still more of 
a hope than a reality, despite 
all published rejxirts of success When 
beryllium is used in high percentage to 
contribute its advantages of lightness 
and ngiditv, the resultant product is 
too brittle in the cold state to be com¬ 
mercially useful. Some investigators 
claim that aluminum can be age-hard- 
eneid, while others declare that alloys 
of the duralumin type alone can be so 
benefitted, and that small amounts of 
beryllium added to alummum are inert 
or behave in the manner of silicon At 
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Pouring a master alloy 


the moment, there is a hint that beryl 
lium and aluminum can be combined to 
create an alloy having a high tensile 
strength and yield jioint at operating 
temperatures of 500 to 600 degrees, 
Fahrenheit. If this hint is substantiated, 
the aircraft industry may have a new 
material for pistons 

Magnesium, another hope, has not 
yet gratified experimenters by forming 
an alloy with beryllium, and the prob¬ 
lem IS complicated by the difference in 
melting points \Ihether or not some 
way will be found to make the ultra¬ 
strong, light-weight alloys which hope 
has made “fact" in the news, remains to 
be seen The value of such a discovery 
puts It in the not impossible class of 
research projects The mere suggestion 
that hope is not abandoned is a way of 
saying that probeis will keep hard at 
work 

Among research men there is specu¬ 
lation as to what might he done by em 
ploying powder metallurgy to combine 


of bervllium and < opper 

lieryllium and aluminum or magnesium 
■signihcant results have been obtained 
bv mixing the txiwders of other metals 
and heat-treating to produce hard ma 
leriaU, so whv not trv it here''’ 

Some of the interesting successes in 
hervllium research are ni< kel-chronic 
iron-beryllium and heryllium-gold The 
former alloy has a ((ossible elastic limit 
of 200,000 pounds per square inch, is 
highly corrosion-resistant and non-mag 
netic Its commercial use is now limited 
to re|)lacing watch spring sti-el in high- 



Typical use of beryllium-copper, 
for Its fatigue resistance, in electri- 
raJ contacts for time-control clock 


grade watches. Beryllium-gold, formed 
with 1 percent of beryllium, is extreme¬ 
ly hard and can be used as a deotal 
mlay and for low-melting gold solders. 

While beryllium’s affinity for oxy 
gen 18 a nuisance m the production 
of certain alloys, this affinity is an asset 
to industry The metal reacts with all 
oxides at high temperatures and seizes 
upon nitrogen, sulfur, and carbon, as 
well The deoxidizing and desulfurizing 
properties are now bemg used to i>ermit 
production of high-conductivity copper 
castings and to remove the sulfur in 
steel melts Even when a high sulfur 
content remains m steel, it is still pos¬ 
sible to roll It if bervlbum is present in 
small amounts. Pure nickel can be 
rolled without using magnesium and 
manganese if bervllium is added 

I T should occasion no surprise if 
bervllium make s more rapid com¬ 
mercial progress from now on Alumi¬ 
num, molvbdc mini and the' rest of the 
newer metals iei|uired a solid ground¬ 
work of research lieforc- tlic'v advanced 
far into industry Htivllium iiroduction 
processes have been simplified to bring 
price wilbin a lange that warrants re¬ 
search looking to wider commercial ap- 
plicBticm The achievements of beryl 
hum copjier have been adeciuate to 
answer skeptics and resistance to adop¬ 
tion 18 now very largely overcome by the 
knowledge which fabricators have ac¬ 
quired as to Its use The metal is hardly 
obtainable in the pure slate, but there 
are master alloys available with copper, 
nickel, and iron 

In many respects cost is still a deter¬ 
rent to use but when it is recalled that 
other nelals began their careers from a 
high plateau and dropped lower as use 
expanded, the present cciiirsc of beryl¬ 
lium IS wholly normal If as many still 
hope, alloys with liglit metals can be 
produced, cost will be less of an ob¬ 
stacle because performance will be 
worth the price Such an achievement 
would justify all the research work 
whirh could be brought to bear upon 
the problem, and would validate all the 
(laming headlines which have promised 
a revolution in metals 



Le/t The iherroo- 
Htiitir control for an 
aniomobUe heater 
uses beryllium-cop¬ 
per spring contacts 
as shown at left end 
of this double cable 


Right: The same 
alloy, in cast form, 
is nsed in many 
kinds of electrical 
apparatus. The pho¬ 
tograph shows the 
metal cast as a part 
of a cirenit breaker 





Why Pure Science I\ys 


Time After Time Scientists Interested in Finding 
New Facts Purely for Their Own Sake>— Intellectual 
Curiosity — Have Handed Fortilnes to Industry 

B> A. CRESSY MORRISON , 


M ICHALL FARADAY’S d..,i„very 
of tfie principle of electromag¬ 
netic induction, was, for him, the 
reward of an excursion into the un¬ 
known, the fruit of pure reason, an 
idea embodied ultimately in an experi¬ 
ment To Faraday’s contemporaries, his 
disiovery meant little or nothing To 
those of us who live in this eledneal 
age, Faraday’s toy has become the 
foundation of a new civilization It 
showed the wav to harness the vastly 
jiowerfiil forces of electric itv Light 
lieat, power, and all the wonders which 
flow from the tiiillionH of electric dvna 
mos and motors, which lift burdens of 
toil from our slioulders, delight and 
amuse us, employ simply and directly 
the principles of Faraday’s discovery 
Whatever may have been Faraday’s 
gift of prophecy, it is certain that he was 
led to this discovery, as to others, by an 
insatiable desire to learn and to know 
No hope of other reward was needed to 
goad his active imagination No vision 
of immediate usefulness spurred him in 
the search for truth 

Quite ohviouslv, in our fast moving 
age, the long gap between Faraday’s 
discovery and its application to human 
needs has been materially shortened by 
the development of vastly intricate in¬ 
dustrial machinery to feed upon and 
utilize the results of researches m pure 
science Obviously, too. the wealth cre¬ 
ated by industry should supply the es¬ 
sential support and stimulus to research 
in pure science President Conant of 
Harvard has described this relationship 
by a happy analogy drawn from the field 
of biology. He terms the mutual inter¬ 
dependence of pure science, pursued 
for the purpose of increasing human 
knowledge and industry, whose object¬ 
ive is the creation of wealth in the 
broadest sense of that word, as “sym¬ 
biosis” (living together), To make this 
meaning clear, he illustrates symbiosis 
by describing the process by which 
lichens live A tender green plant syn¬ 
thesizes food for itself and also for a 
strong colorless fungus whose hardiness 
protects both from destructive forces 
Th* application of the figure to the 


lirescnl subji (t and its aptness in de¬ 
scribing It are evident 

Each phasi of knowledge is (onnccled 
liy string, often invisible, lo a previous 
state of knowledge Henei, we must 
give considerabb credit to astronomy 
for things that are now of eveiyduy list 
Let me give some instances of fundumeii 
tal ideas essential to further develop 
ment of science, which have come from 
aslronotny The connections are so re 
mote as to have Itceome practieallv lost 

A MATHF-MATICAI, equation de 
vised hv Clark Maxwell has given 
us radio and television The velocity of 
light was first discovered bv Roemer 
from observations of the eclipses of 
Jupiter’s satellites, and the notion of 
velocity of light or radiation was essen¬ 
tial to the formulation of Maxwell’s 
laws A second instance of a very re 
mole connection is Newton’s law of 
gravitation and the principles of me 
chan ICS which wen arrived at on the 


% 

liasis of the motion of the Moon It is 
these principles that are the base of the 
entire complex of meelianical things 
that we jiossess at the present time 

Astronomy made necessary the study 
of optics It has developed the strength 
of the human eve until it has become a 
200-inch refli dor, Ojilus has, in the 
other direction, aided in the develop¬ 
ment of the mifroscope. until all the 
henefiienl results of micioscopic in- 
vesiigulion an now m our (lossession 
and the end is not vet The development 
of the sludv of ojitics and the correction 
of the imperfections of the human eye 
has given us the univi rsal use of ordi¬ 
nary eyeglasses which have become one 
of the great factors in safety m human 
enjoyment, and the advancement of edn- 

We are indebted to astionomv foi the 
sjiectroscope, which discloses with mar¬ 
velous aecuraev tlie constituents of 
mixed eltments to he found thnnigliout 
the iiiiivtrse, hut few realize that this 
same instrument is now in practical use 
in hundreds of industries, and is dis¬ 
closing immeasurulily small amounts of 
imiiurities which may be useful or harm¬ 
ful in siilistiinces lierelofore considered 
as pure The inajoritv of astronomers, 
if asked “What is the use of astrono¬ 
my would probably ejuote Poincare, 
“L'astronomif est utile parce qu’elle est 
belle" (astronomy is useful because it 



Research in pare science at the General Electric Company. Hard-headed .indas- 
trial men have learned that research in pure science often pays fat dividends. 
Experience abundantly proves that, if research men are permitted to broaden 
the scope of their’probings, unexpected insights tnd by-product facts turn up 
and can be converted Into wealth exceeding by for the original research costs 
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u beautiful). If we study the work of 
Copernicus and the unpact of Galileo's 
pronouncement that the Earth is not the 
center of the universe upon the ideology 
of the world, we find that it has changed 
and IS changing die philosophy of every 
human being. ^ 

Daguerre discd(Rred photogiaphy — 
step by step it has advanced As early, 
as 1869 the process winch awaited only 
the development of the film and 
the proper chemicals to produce 
pictures m color was announced 
The moving-picture industry 
rests upon his discovery, and its 
effect upon the world is already 
apparent Who would have sup¬ 
posed that Daguerre’s discovery, 
as now developed, would so im¬ 
prove the accuracy and facilities 
of astronoinv that nebulae have 
now become island universes, 
space has grown from thousands 
to millions of light-years, new 
radiations have been recorded, 
and photography has become 
the handmaiden of aslronomv ' 

P erhaps no smgle scienti/it I 
discovery has had today such 
enormous and so valuable use 
as catalysis, invaluahh tool of 
ihcmistry Indeed, there are few 
pro( esses of chemical industry 
which do not employ auth a 
promoter of one kind or another 
to accelerate and direct chemi¬ 
cal reactions toward desired 
ends Even the simple, univer¬ 
sal reaction of combustion re¬ 
quires the presence of a minute 
amount of water vapor to allow 
It to proceed 

The ancients visioned the m- 
valuable usefulness of the pro- 
moiers of chemical reactions 
which we now designate as cat¬ 
alysts and sought a universally active 
substance of the kind under the name of 


converts their oU content intb k palaU- 
hie, nourishing solid fat. The first World 
War was begun only after Germany was 
assured independeace of imported ni 
Irate for exploaiw manufacture by the 
perfection of Haber’<s catalytic process 
for makmg the air supply this military 
essential. Though a military essential, 
how much more important is the fact of 
an linlimiled- supply of ^trogen to fer 



they were bummg Dumas learned that 
the wax had been bleached with chlo¬ 
rine, and he found that chlonne bad 
evidently replaced some of the hydro¬ 
gen of the wax, yet had not destroyed 
Us essential natuie His published paper 
on what he had found is one of the 
classics of chemistry, but the idea in it 
was so new tliat it was met v^ith jeeis 
It inspired the publication, m Liebig’s 
Annalen, of an ironical paper 
written by Wohler, but signed 
“S C H Windier” (swindler) 

In spite of the early disbelief 
and ridicule, the fact of substitu¬ 
tion was soon well established 
and Its a|iphcation has influ 
diced the greater part of the 
dt-velopnienl of organic chemis 
trv, in the factory as well as in 
the laboratory Without substi¬ 
tution, the chemist could never 
have pi 0(1 IK ed the synthetic dyes- 
or the liuiuireds of invaluable 
incdu ines It is commonly said 
that till dves are obtained from 
coal tar The truth of this mis¬ 
leading statement is that a few 
essential compounds obtained 
from coal tar are the raw mu 
terials from which are built up, 
step hv step, with the aid of sub 
stitution, the complicated mole- 
I ules which meet hundreds of 
human needs The enormous de 
veloiiment of synthetic organic 
chemistry is an outgrowth of a 
simple hut fundamental disrov 


ipend public funds for weighing the E 
nany practical problems to which i 
in related is locating oil with simil 

e tili7< our cultivated fields and ul 
if save the world from starvation ( 


T HI. plinlo-electric effect was 
discovered by Hertz and 
Hallwaclis in 1887 and 1888, re 
speclively, more or less through 
pj, difficulties with experiments car- 
UB ried out for other purposes The 
photo-electric effect underlies 
the sound effects accompanying pictures 
and 18 absoitjtelv essential for television 


the “philosopher’s stone ” The advent 
of chemistry as a science directed at¬ 
tention toward these traces of extrafteons 
substances necessary to bring about cer¬ 
tain chemical reactions, and, more than 
a century ago, Berzelius had accumulat 
ed enough information on the subject 
to give phenomena of this type the name 
catalysis Berzelius and a host of other 
investigators in the decades that fol¬ 
lowed pursued these inquiries without 
expectation of reward, but no intellec¬ 
tual pursuit has had more significant 
consequences Sulfuric acid, as univer¬ 
sally valuable in chemical manufacture 
as pig iron IS in mechanical industry, is 
produced in our own country by the 
millions of tons annually by processes 
utilizing platinum, vanadium oxide, and 
other materials as catalysts Enormous 
tonnages of cottonseed no longer are 
wasted to clog streams and foul land¬ 
scapes, since a catalytic process easily 


commonplace, but still amazing, con¬ 
quest by air of immense distances over 
continents and seas depends upon cata- 
lytically prepared fuels and catalytically 
controlled burning of them in internal 
combustion engines What is true of 
air-born commerce is quite as true of 
highway traffic in vehicles powered by 
similar fuels 

A classical case in organic chemistry 
serves to illustrate the development of 
a chance discovery by an actively in'- 
quinng intellect into a fundamental fact 
of incalculable theoretical and practical 
importance This is “substitution” or 
the replacement in an organic com¬ 
pound, of an atom, usually hydrogen, 
by an atom of another element or by a 
radical (a group of atoms of two or 
more elements) Substitution was dis¬ 
covered by Dumas, when he wag asked 
to find out why the candles at a ball in 
Paris gave off suffocating fumes when 


“Marconi was inevitable,” according 
to Abraham Flexner “The credit for 
what has been done in the field of wire 
less belongs, as far as such fundamental 
credit can be definitely assigned to any¬ 
one, to Professor Clark Maxwell, who 
in 186,'i carried out certain abstruse and 
remote calculations in the field of mag¬ 
netism and electricity Maxwell repro¬ 
duced Ills abstract equations in a treatise 
published in 1873 Other discoveries 
supplemented Maxwell’s theoretical 
work during the next 15 years Finally, 
in 1887 and 1888, the scientific problem 
still remaining — that is, the detection 
and demonstration of the electromag¬ 
netic waves which are the carriers of 
wireless signals — was solved by Hein¬ 
rich Hertz, a worker in Helrahotz’s labo¬ 
ratory in Berlin. Neither Maxwell nor 
Hertz had any concern about the utility 
of their work. They had no practical ob¬ 
jective The inventor in the legal sense 
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wa», of course, Marconi. But what did 
Marconi invent '' Merely the last tech¬ 
nical detail, the now obsolete receiving 
device called a ‘coherer,’ almost uni¬ 
versally discarded ” Yet no man will 
deny him the vast credit due him for 
making pure science m this field of su 
prerne importance to the world 

We ni^y smile at the entomologists 
who measure the proboscises of buttei 
flies and bees, but the practical applica 
tion of their studies becomes immedi 
ately apparent, as is ^veil-known in con 
nection with that very useful plant, reil 
clover It seems tliat Australia set out 
to grow clover, imported the seeds, and 
had successful crops for a year or two 
and then the crops failed It was then 
tliat the entomologists came to the res¬ 
cue and imported bumble bees, the only 
msect that can fertiliz* red clover and 
now clover grows 

T he utility of geology as a means to 
the discovery of metals, minerals, 
oils, and to the location and physical 
charatteristics of materials for dams and 
other structures, is so apparent that 
we cannot walk a paved street aiivwher* 
in the world without its geological re 
lationship echomg with every footstep 
The search for the remains of prehis 
tone animals has led to discovenes of 
prime importance in all diiections But 
civiluation, while based on material 
things, IS equally dependent upon the 
incicaKe of human knowledge The 
greater our understanding of the struc¬ 
ture of the earth and the history of living 
creatures through an almost infinite 
liast, with their ultimate relationship to 
man, the more the mind of every think¬ 
ing jterson broadens, and better judg¬ 
ment develops into tolerance and under¬ 
standing Tliese contributions may do 
more to the elevation of the mind of man, 
the real objective of human life, than 
can be gamed from developments which 
add merely to man’s security and com 
fort. 

Early attempts to measure the con 
slant of gravitation, using the torsion 
balance, provided experience which has 
made possible one and perhaps the most 
important form of geophysical prospect¬ 
ing now used to find oil 

Dalton’s atomic theory and Mende- 
leeff’s periodic law developed the idea 
that all matter was composed of a lim¬ 
ited number of kinds of indivisible build 
ing bricks, known to us as the atoms of 
the elements, out of which all things are 
constructed. While these concepts were 
indispensable as stepping stones to a 
better understanding of the structure of 
matter, they seemed to close the door 
to the possibility of anything outside of 
the material. 

The discovery of radium smashed 
these bricks and transformed them into 
little constellations, with a central nu¬ 
cleus about which revolved electrons at 



Apparatns (or placing matter under pressures of half a million pounds per 
square inch This is rescanli in pure science; the experimenters were not aiming 
III ally particular financial gain but were activated by inlelleciual curiosity 
> el almost certainly indusirv will find applications for the new knowledge gained 


inlii|j|pe»imul bill iilativiiv great, ilis 
tanoes from the nucleus. This opened 
the door to u better understanding ol 
forees, prohahh enoimously more im 
porlant to tin iiltiiiiate destiny of man 
than the material ht^nefits which have 
already so mugnilicently followed thc,^ 
ilis< overy of radio a< tivity in all its pres- 
I Ml .ipplications 

Few know that the study of the loto- 
inolioii of fishes lias added to tin speed 
of airplanes 

Gibbs’ phus&'Tiile, as is well known 
obtained in Gfbhs’ profound studies ol 
flienncal anil physical equilibrium, is t 
rtw guiding idea that has made possiblf 
a gieat part of our development of al 
loys and iirtainlv had much to do with 
model n metallurgy The real greatness 
of losiah Willard Gibbs is slowly but 
surely becoming reulired and as an 
American scientist he now takes his 
plai e as one of the first mathematical 
phvsii ISIS of all time 

The Joiile-Thompson tfled deals with 
the change of temperature when a gas 
expands irom a high pressuii to a lower 
one It IS the basis of lh< process of 
liquefaction of gases, and of the air 
innditioning and refrigeration Indus 
tries we have at present I doubt 
whether .inv reader of the original srien 
lifir pajiers desi nbing this discovery 
i-oiild haye had any idea of the tremen 
doiis potentialities of the simple “porous 
jiliig” exjieriments as originally earned 
out 

In lOl?. helium was a chemical cun 
osilv that had been produced onlv in 
'small quantities by investigators in pure 
science Its discovery on Eaith had fol 
lowed the finding of it in the Sun Where 
It roiild he bought at all, it post about 
12000 per eiih'e foot However tp< hni- 
cal men saw tlie possibililv of extract¬ 
ing helium from natural gas for use in 
lighter-than air craft and succested it 


for iiiilitary aeronautics An efficient 
extraction piocess was developed, by 
which helium could hi secured in quan 
tity at low cost Helium is now produced 
at approximately one tent per cubic 
foot, and in quantities suilahle for man’s 
.uses 

I N addition to the use of hejiiirn as a 
non explosive lifting gas for airships, 
It IS valuable for deep-sea diving and for 
medical purposes Mixtures of helium 
and oxygen jirevent caisson disease 
Within the past year, new diving records 
i^havp been made using helium The med¬ 
ical profession now prescribes helium 
niixetl with 20 percent oxygen as a 
breathing atmosphere for persons af 
flirt*d with asthma, and this gives al¬ 
most immediate relief This humani¬ 
tarian use of a once rare gas offers wide 
possibilities of medical application, ac¬ 
cording to reports hv doctors who are 
studying the effects of helium on res¬ 
piratory diseases 

On the fine work of separating helium 
frpjo natural gas rests our greatest 
chemieul industry By the use of waste 
gases from petroleum and natural gases, 
the us» of (oal and lime and ultimately, 
oil shale, we now or will produce an 
unnumbered variety of valuable cliemi- 
rals plasties textiles like silk and wool, 
and possibly food and drink 

These examples, drawn from many 
fields of purely scientific inquiry, show 
in unmistakable terms the enormous 
value of giving the searehing imagina¬ 
tion free reign Even the calculations 
of astronomers, aerustomed to huge fig¬ 
ures rould not evaluate the wealth of 
eomfort, convenience, health, and happi¬ 
ness that stem from the researches I 
have mentioned To foreeast their effects 
on future generations is beyond human 
powers, great as these have been shown 
to be tn other directions. 
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Soundless Sound Waves 


The Odd Realm of Supersonics—Inaudible, Versatile 
Vibrations—is Receiving Increasing Attention From 
Scientists . . . Paradoxical Behavior 


\ln Two Part's—Part One) 

PALM tree crastimg to the ground 
on an uninhabited atoll makes not 
even the slightest break in the 
utter silence This statement is torreet, 
of course, only in the sense that no ear 
perceived the fall So far as the ad|a- 
cent air molecules were concerned, how 
ever, sound waves were generated 
because the trash set them into longi 
tudinal vibralum 

Yet even the presence ol an auditor 
does not always insure that a sound will 
be heard. This follows from the fact that 
the eardrum of the average human being 
responds only to sound vibrations rang 
mg from a floor of about 20 to a i eiling 
of perhaps 20,000 iviles per second 
What goes on in this 20 to 20 000 range 



the Hartmann uUraBUiiK generator 

IS, needless to sav, of >laily vital con¬ 
cern to everyone Indeed, its omniprcs 
ence seems, on occasion, to be almost 
too much with us What transpires in 
the basement below 20 and. more es¬ 
pecially, 111 the upper stones above 20 
000 IS more mobtrusivc but it constitutes 
one of the niori inteii sting displavs in 
the Cunositv Shop of jihysical chemistry 
Till region of tin siibaudible. that is 
of sound waves with freciuencies below 
20 cycles is of hut little practical iin- 
ponancL The amusing story is told how 
by their use K W Wood, Research Pro¬ 
fessor of Physics at the Johns Hopkins 
University onie—and only onte—pan¬ 
icked a theater aiidiem t The author of 
the play planned a hlackiuit punctuated 
by a shrill, drawn-out scream, to repre¬ 
sent the turning back of 1-tS years In 
rehearsal, however the transition proved 
none too (onvincing Wood therefore 
lugged a 40-foot organ pipi liai kstage 
and. timed with the scream, poured a 
flood of powerful but inaudible sound 
waves over the darkened orchestra An 
eerie chill of unreasoning fear swept over 
the audiem e and when the blackout 
faded 145 years earlier the lights re¬ 
vealed that the audience had precipi- 
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toiisly declined to make the transition 
and were safe in the 2()th Centuiv, out 
side the theater Lati r, a shaken specta¬ 
tor observed that he had ixpenenced 
much the same sensation just before the 
"tian Francisco »artliquake 

Above the audible range is the region 
of the ultrasonics (ultra—beyond, son 
ics—sound) These soundless sound 
waves have recently become the focus 
for a Haltering shari of scientific atten 
tion ‘ The spotliglit is well merited The 
investigator is lured on not onlv bv the 
potential importance of ultrasonics -- 
both till orelicdllv and practically—but 
also by their paiadoxieal behavior The 
latter is parlieularlv intriguing, for ul- 
irasonic vibration is, among other 
things A producer of disjiersions of 
solids in liquids but a destroyer of dis¬ 
persions of solids in gases, in liquids, a 
disperser of solids but a coagulator of 
gases, in electrolysis, a promoter of de 
sirable but a suppressor of undesirable 
gas evolution, with pathogenic bacteria, 
in some cases an augmentoi and in 
others a diminisber of virulence, and, 
when apjilied to a human limb, a heater 
of the marrow but a non-heater of the 


T HL'sE are versatile vibrations in¬ 
deed Frequent les from 20,000 up to 
500 000.000 cycles per second have been 
ex|ierimented with In the higher ranges 
these vihratioiis take place so rapidly 
that the remark has been made that these 
vibrations are “all acceleration and no 
motion ” 

Mo very efficient producer of ultra¬ 
sonic vibrations has as yet been devel¬ 
oped At present the three most popular 
ultrasonic generators are the Hartmann 
air jet the piezoelectric oscillator, and 
the niugnetostrirtive vibrator 

The Hartmann generator (Figure 1) 
functions by directing a jet of air with 
a velocity higher than that of sound from 
a nozzle, V, into a special cup-shaped 
receiver. O The frequency of the ultra¬ 
sonics produced is a function of the 

V Over 900 alniile publlcetloiu In the laet decaSe 
and the recent publication at a textbook C'Cltra- 
aonlca ' by L Berfmann, lOM) alao "Supcraonlce. ’ 
lecturee by R W Wood, 1»3» 
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dmiCD'tJon'i Pr<>fr''Sor Hartmann repoUs 
the relatively high rfiiciency of 4 percent 
for his devic e 

I’lezo means ‘to |)iess" A piezoelec 
tnt crvsiul IS one winch when pressed, 
dcvelojis a voltage iietween the faces 
pressed Since the value of the voltage 
IS proportional to the pressure, the piezo¬ 
electric i rystal affords a verv neat and 
accurate means for the raeusiircment of 
pressures W hat is even more interest¬ 
ing and mine to the jioint of this discus 
Sion IS the fact that the piezoelectric 
c'llecl IS reversible, that is if an alter¬ 
nating voltage IS applied to the faces of 
a properly rut piczotlcrtric irvstal, the 
crystal will alternately exjiand and con¬ 
tract in phase with the apjilic’d voltage, 
thereby producing sound waves 

The most commonly used piezoelec 
int crystal i“ quartz but there are many 
othets The feature which all these crys¬ 
tals have in common is the fact that they 
lack a (enter of symmetry .At the ex¬ 
pense of some oversimplification one can 
consider an ionic crystal to he made up of 
an array (three dmiensjonal network! of 
positive ions interpenetrating an array 
of negative ions In the uncompressed 
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crystal the ionic charges cancel out com¬ 
pletely throughout the crystal. Hence 
the crysul as a whole is neutral But if 
a crystal, which is not symmetrical about 
Its tenter, is compressed, the spatial 
relationship resulting in overall neu¬ 
trality is not maintained, the ionic 
charges no longer cancel each other out 
completely and net charges appear on 
opposite facts In the reversed case, 
when one fare is positively and the other 
negatively charged, the crystal expands 
or contracts depending u))on the polarity 
of the impressed voltage 

Equally useful and interesting is tin 
magnetostriction effect- the third meth 
0(1 If a rod of fi'iiomagnetR material 
is pla( ed in a magnetn htld parallel to 
its length, the latter is changed slightly 
— perhajis one (urt in a niillion -and a 
reversal of the held will revers,' this 
ehunge lake the piezoelectric effect, 
this phenomenon is reversihh Com¬ 
pressing a nickel rod, (or exam|ile will 
increase its magneti/ution .And, if a coil 
18 placed around the lod the (omjires- 
sion will induce an E M F m the • oil 

A n experimental magnetostriotive os 
- cillator devised bv .'sdimid and 
Ehret is shown in Figure 2 A watei 
cooled nukel lod, A’l, about 10 inehi s 
long, ts used as the vibration generatoi 
It is magnetized by the direct cm rent 
coil Cj and excited into magnetosirit tiyi- 
vibration by a high-frequeticy current in 
the water-cooled, eopper-tubuig eoil l. 
The Oakelite collar, IJ, supports the rub 
her ring R A crucible, T, is brazed to 
the nickel rod at 4 .Schmid and Ehret 
were investigating the effect of ultra 
sonics on metals, lienee the erm ible. in 
this particular example, is surrounded 
by a furnace 

When this crucible was filled with 
water and iiltrusonicallv vibrated, the 
water was transformed into a very fine 
mist in less than one minute Any liquid 
of low viscosity IS similarly atonii/ed 
Professor Hoys has pointed out an inter 
esting analogy to this in the explosion 
of a depth charge The first intimation 
to the observer at the surface that the 
charge has exploded is the sudden dc 
velopment of a fine spray some 10 to l.fi 
feet high Directly thereafter the famil¬ 
iar geyser, propelled by the explosion 
gases, lifts its tons of water gracefully 
from the sea and ohiiterates the mist 
This mist is never noted after the explo¬ 
sion of a mine because the relatively 
large volume of air in the latter acts as 
a cushion between the impact of the ex¬ 
ploding gases and the water 
Several interesting results were ob¬ 
tained when metallic melts were sub¬ 
jected to ultrasonic vibration in the mag 
netostrictive oscillator. Figures 3 and 4. 
for example, illustrate the gram refine¬ 
ment which can be obtained. The metal 
employed happened to be cadmium. 
When a metal freezes, solidification 



Figure S An iiiivihrated specimen 


The top pair of pholomuro- 
giuphs display h the contrast be¬ 
tween the gram sizes obtained 
without and with ullrasonn vi- 
br.ilion during the solidification 
ol otherwise identical melts 
The retiiied grain structure of¬ 
fers considerably enhanced me 
chanical properties The next 
pair contrast a similar effc c I on 
an alloy with a brittle grain 
boundary The latter is com¬ 
pletely broken up. Tliat at right 
shows a dispersion of lead in 
alnminum, with ultrasonic vi- 
brolion maintained during freez¬ 
ing the dispersion is maintained 

starts from a number of nuclei, oi 
“seeds" and with further ahslraction of 
heat these nuclei grow until the entire 
melt IS solid In Figure 3, which scilidi- 
hed without vibration, heat was removed 
from the lop and the bottom of the eru- 
eihle Hence the nuclei formed at both 
the top and the bottom and giew into the 
center of the melt Thus the interlex k- 
ing, columnar-shaped crystals were 
formed But, when the melt was ultra- 
sonicully Vibrated, the nuclei were 
broken up and scattered throughout the 
molten metal and the fine-grained struc¬ 
ture of Figure 4 was obtained 

By a similar mechanism, segregation 
ts counteracted, and brittle gram bound¬ 
aries can also be broken up Thus Fig 
ure 6 illustrates the effect of ultrasonics 
on the continuous grain boundary ma¬ 
terial of the unvibrated specimen in Fig¬ 
ure 5 

Lead and aluminum are no more mis¬ 
cible in the liquid state than are oil and 
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Figure 4 Fine grain Vibrated 



Left Figure J Foarse, unvibrated 




Figure 7 A vibrated dispersion 


water and their diffc rence in densities is 
much great!r Nevertheless, even here 
the industrious ultrasonics can bring 
about a fan degree of emulsification. 
Figure shows u dispersion of lead m 
aluminum This dispersion is not very 
stable hut if the ultrasonic radiation is 
continued until freezing is tomplete the 
dis(iersion is of tourse, maintained 
The potential commer(.ial applications 
of ultrasonics are interesting A whole 
new industry', popularly known as 
powder metallurgy', has come into be¬ 
ing in the past few years to fill certain 
definite needs whirh conventional metal¬ 
lurgical methods could not satisfy, for 
example, to make “forced alloys" for 
hearings of metals which are immiscible 
m the liquid and solid stales Perhaps 
the emulsifying powei of ultrasonic vi¬ 
brations offers an alternative process for 
effecting certain metal combinations 
otherwise unobtainable. 

[To he concluded) 


Restoring Rome s Colosseum 


H ow the lions, tigers, and other 
savage beasts were handled and 
liberated airaultaneously into the 
arena of the great Roman Colosseum 
with a dispatch that would do credit to 
Frank Buck, Clyde Beatty, or any other 
famous animal director, has been re 
vealed by the excavations of Prof. Cui 
seppe Cozzo, an Italian authority on 
that historical structure For centuries, 
until recently, the lower half of the 
Colosseum has been buried and none of 
Its lower )iarts has been visible 
After several months of excavations 
into the long-hidden depths of the Col- 
08,seum, Professor Cozzo has uncovered 
the Itypogeam or “back” stage, 20 feet 
below the level of tlie arena, where the 
stage was set for gladiatorial combats 
with wild beasts, also where the ,slage 
settings and the cages foi the lieasts 
were kept 

The ancient hypogeum contained not 
only the cages of the wikT beasts but 32 
cells for lifting them simultaneously to 
the level of the arena The animals 
whipped bv the keepers who followed 
them, were forced to pass from their 
cages to and along a passageway less 
than three feet in width to the elevat6r 
cells In this narrow space they were un 
able to turn around to attack The cages 
in which beasts were lifted are indicated 
by the discovered evidence to have been 
.38 inches wide, five and a half feet 


Recent Excavations Beneath the Ancient Arena 
Reveal Elevator JShafts for Raising Wild Beasts 
to the Combat Level by Means of Counterweights 

By H. T. RUTLEDGE 


long, and almost six feet in 
height This was large enough' 
to permit holding the largest 
lions in these cages for sev¬ 
eral hours at a time, m order 
to have them ready when 
they were wanted in the 
arena The cages themselves 
no longer exist but their di 
mensions have been approxi¬ 
mated from the sue of the ele¬ 
vator shafts. Sim'ilar cages 
probably will be constructed 
The elevators were oper¬ 
ated with counterbalancing 
weights — not alone by 
winches and pulleys as most 
authorities on the Colosseum 
had previously suppoMsL At 
a signal by the stage man¬ 
ager, the 32 keepers released 
the respective counterweights 
and the 32 cages rose simul 
taneously. The cages had no 
doors but, until they were 
lifted, they were shut off by 




iron gates immediately in front of them 

As soon as the wild beasts reached 
the level of the arena, about 20 feet 
above, and found a free outlet they made 
their way, attracted by the light, through 
separated corridors and all appeared in 
the open at the same time. 

As the arena was an oval 281 feet in 
length and 177 feet m width, the com¬ 
bat sometimes lasted a long time, since 
the battle probably was not immediate¬ 
ly provoked, as it would have been m 
a small space Indeed, the arena was so 
large that the contest with the beasts 
was called venatio — a hunt — and the 
men who hunted were called bey turn. 

Eighteen hundred years ago a band 
of gladiators in the arena held their 
spears at an angle against the sand floor 
as they nervously awaited the entrance 
of the lions At a preconcerted signal, 
the famished lions appeared from the 
sides of the arena, stalked the gladiators, 
and the battle with the beasts followed 
Thrilled by this terrible spectacle 
winch came to cap a program of cruelty, 
more than 50,000 spectators, often in¬ 
cluding the Emperor and always many 
of the nobility of Rome, looked down 






from the several tiers of the great Col¬ 
osseum. 

Although there were many amphi¬ 
theaters in Roman territory, mcluding 
the one so graphically described in Bul- 
wer Lytton’s “Last Days of Pompeii,” 
none of the otliers had the elaborate 
equipment for such cruel mass perform¬ 
ances as were held in the great Colos¬ 
seum at Rome In the hundred days of 
games held upon the opening of the 
Colosseum, 5000 lions, tigers, and 
other wild beasts and 3000 gladiators 
were slaughtered. 

As the Colosseum was unique in many 
respects it is important to reconstruct 
the giant edifice as near like the original 
as possible However, restoration will 
not involve completely rebuildmg the 
structure as it origmally stood, but will 
mean the reconstruct!^ of all those 
parts that remain. Thus the floor of the 
arena will lie reconstructed, not of pine 
boards as it was in the Romans’ day, 
but of substantial concrete — though a 
part of the flooring may be of boards, in 
order to give the public an exact idea 




of the maneuvers employed in setting 
the stage for gladiatorial combats or 
for great pageants and spurting events. 
It has also been suggested that sports 
be revived in this famous amphitheater 
Now that the plan for reconstruction 
18 under way, it will be of interest to 
recall some of the more outstanding 
facts about the Colosseum. Even today 
It 18 a gigantic and impressive structure 
and not at aU lacking in majesty Ire- 
cause of Its modem surroundings. It 
was begun by the Emperor Vespasian, 
who brought with him on his return 
from Judea 12,000 Jewish prisoners to do 


the rough labor It is 159 feet in height, 
and in plan is elliptical with the major 
axis 615 feet, the minor axis 510 feet 
ll^is composed of huge blocks of tra¬ 
vertine rock, though the interior is of 
marble and brick It isiktill possible to 
'see, near the top, the holes to which 
were attached the canopies which com 
pletely covered the great structure to 
keep ofi the hot sun <*' 

^ 1116 arena was surrounded by a wall 
12 fact high to protect the onlookera 
from!maddened beasts or men. This 
wail now 18 largely mined The base- 
l^ent part which Professor Cozzo has 


been excavating is made of long, thin 
bricks (Roman bricks) 

In the Colosseum the seats nearest the 
arena were reserved for the state offi¬ 
cials, and above these were those for the 
nobles and the rich Higher still were 
those for the populace. Exits (vomit- 
orm) were efficiently designed to facili¬ 
tate departure of the crowds, the Ro¬ 
mans were just as aware of such matters 
as we are today, and perhaps a little 
more so than some of our earlier design¬ 
ers of large auditoria The Colosseum 
seats were numbered and the “tickets”-- 
inscribed clav pieces—have been found. 

Tlie first Christian martyrs to be 
thrown to the wild beasts died in the 
arena of the Colosseum and, because of 
these martyrs, who succeeded the glad¬ 
iators, the Colosseum was venerated 
greatly during the Middle Ages It was 
considered to be a monument conse- 
"^iMed to the martyrdom of the early 
Christians Only for that reason was it 
saved and foi the same reason the vast 
structure, partially in rums but still 
impressive in character, is still revered 
liv many in the civilized world 

F or hundreds of years, through which 
degeneracy and sensuality and ill- 
won opulence helped bring about the 
corruption of once great Rome, tlie bru- 
taLcombats persisted in tlie Colosseum 
Only when Telemachus, a white-clad 
monk, on January first, 4{)4 A.D., 

placed himself among the blood-stained 
gladiators and called a halt in the name 
of C«dto thft shedding of blood, did the 
gladiatapatl combats cease. Taieo^chus 
was stoned to death, but Honorarius, 
the Consul, issued an edict forbidding 
such oombats. 



Glass Takes On Color 


New Fields Opened for Plate Glass . . . Decorative 
Mirrors . . . Sand-Blasted Designs . . . Panels 
Lighted at Edges . . . Careful Experimentation 


N o longer is a mirror merely some 
thing to use for shaving or to 
check the tilt of m’lady’s milli¬ 
nery. The hand of research has lifted us 
out of the old-fashioned Looking Glass 
era Colored plate glass, for example, 
has stimulated nevv thought, opened the 
door to a mental gold mine of intei 
pretive thinking in applying new types 
of flat glass to serve us better in utili¬ 
tarian and decorative uses in every-day 
life 

One of the interesting trends among 
architects designers and inteiior dec¬ 
orators now becoming increasingly 
popular IS the practice of facing an en¬ 
tire wall area with plate-glass mirrors 
Thus, in rooms of restricted size, is given 
a sense of spaciousness by apparently 
doubling the size of tin room and repeat 
ing furniture and fixtuie patterns by re¬ 
flection This idea received added im¬ 
petus when plate glass became more and 
more available in large sizes, and it was 
accelerated particularly with the recent 
advent of colored plate glass 


B> E4RL 

The most extensive use of modern flat 
glass of any installation that has yet 
been made in this country is in a Chi 
cago restaurant One whole wall was 
faced in colorful opaque structural fiat 
glass, with colorcil inlay worked into 
a series of seem s depicting the harvest 
ing of food products throughout the 
world, sand-blasted designs in clear 
plate, the panels edge lighted hv indirect 
illumination to make the diaracteis 
seem to float in space, and a whole wall 
in mirrors against whu h was built a 
stairway and senn-eireular ceiling light 
ing fixtures The restaurant seems 
double Its actual si/e and the vast re¬ 
flecting areas repeat design and colors 


4 I K E N 

in siuh a way that the surroundings 
strike a new high in practical fairy- 
landia 

From the biismt ss man's standpoint 
this movement is thought-provoking 
The Chicago resuiiiunt just mentioned 
IS not an exclusive rendezvous but a 
cafeteria wheie oflice workers are m the 
majority .Smci modernization, the res¬ 
taurant's business bus tripled 

This new inti rjiretation of what can 
be done with plate glass in the form of 
mirrors bus lifted many prosaic (om 
mercial establishments to a new plane 
of utilitarian beauty. But the small 
gown shop, the little cocktail lounge, 
the drug store, and all the stores along 
Mam Street Everywhere have no comer 
on the modern Magic with Mirrors, the 
modern home, from the colonial Cape 
Cods to the modern streamlined dwell¬ 
ings, reflect the fact that you can see 
far more than yourself if you'll look at 
a mirror properly 

S CIENTIFIC development of a prod¬ 
uct often IS visualized by the layman 
as a drably mysterious evolution among 
test tulies, hi-focal delving into volumes 
of chemistry data by scholarly gentle 
men who talk in riddles and move in an 
atmosphere of pre-occupied self-sufli- 
ciency Quite the contrary, of course, 
modern siuentific developments sparkle 
with interest Consider, for example, 
the development of plate glass. Its his¬ 
toric past and romantic present are 
rivaled only by its fascinating future 
In order to get a better appreciation 
of It, however, it is necessary to under¬ 
stand, first of all. the difference between 
plate glass and sheet or window glass 
Most people, when asked for the answer, 
usually say “Well, plate glass is thick¬ 
er.” and add an explanatory note that 
it’s “heavier” and “larger ” 

That isn't the answer, of course In 
chemical content and physical size, win¬ 
dow glass and plate glass may be identi¬ 
cal : the difference between them is that 
plate glass must have further processing 
to produce the characteristics which 
make it superior. When window glau 
leaves the lehr or annealing oven, it is 
a finirfied article, requiring only watfa- 



IttAtratiena courtesy Libbey^Owens-Ford 

Mirrored plate-glass paneling, placed at one end of a living room, reflects the 
dining room beyond, making the living room seem larger than it it in actnalhy 
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mg, cutting, and mspection before being 
boxed for shipment. But when a plate 
glass "blank" leaves the lehr it is still 
a semi-finished raw material requiring 
for completion even more work than has 
already gone into it Its surfaces must 
be ground and polished to relatively 
close standards before it becomes plate 
glass ready for use as such These pro¬ 
cesses, developed and improved over a 
long i>enod of years, require both ex¬ 
treme care and large machinery invest¬ 
ment. 

On broad convt vors wider tlian flat 
ears and, like Hat cars, moving on raiK 
and in trains, the blanks, continuously 
bathed in watei and sand which vanes 
from coarse to fint. are carried under 
lotating grinders where the corrugated 
surfaces are ground away to parallt I 
planes, thus eliminating distortion lo 
taking off waves and surface iiregulari 
ties Then the conveyors cany the glass 
onward without interruption under the 
polishing machines, where, with hiu 
iron oxide—rouge—as an abrasive, the 
glass is polished to high luster by felt¬ 
faced disks rotating at high speed 
The surface, therefore, rathei than 
content or thickness distinguishes plate 
glass from window glass Tin grinding 
and polishing of plate glass give su 
penor clarity, gleaming beaulv, and uni¬ 
formity of surfaie long recognized as a 
valuable factor in the manufatiure of 
mirrors in the display of goods in show 
windows and show cases 

T H0,SE applnutions, however, have 
been broadened into a vast held of 
amazing scope during the past five 
years, but to evaluate this development 
more completely it is helpful to look 
back briefly into the history of plate 
glass, an absorbing chapter in Amenta’s 
industrial history 

Although glass is one of man’s eddest 
known materials, the invention of plate 
glass occurred in France in the 17th 
Century The idea was conceived by 
Abraham Thevart anil Lucas de Nehmi, 
who contrived to pour glass while in 
fusion upon a table and to flatten it with 
a roller. Their goal was to produce 
larger and thicker sheets than was pos¬ 
sible with the hand-blowing methods of 
that time Apparently they had not con¬ 
ceived plate glass as a highly polished 
glass of great clarity as we know it 
today, their interest seemed to be con 
fined to getting larger and thicker panes 
(Window glass at this time was first 
hand-blown into cylinders of restricted 
size, then cut on one side and reheated 
so the cylinder would glowlv flatten out 
Large panes of window glass as pro¬ 
duced today were impossible to make.) 
The first plate-glass plant began opera 
tions near Paris in 1668, and was soon 
duplicated in other countries, but the 
industry did not attain any commercial 
importance until the 19th Century 



For 100 years after Nehou and The¬ 
vart poured their first crude plate glass 
tin prodiK t languished, its market being 
mainly for small mirrors High prodm 
turn costs, diffitulties of transportation 
and the many inijierfettions in the glass 
Itself precluded its use during this 
period as u window glazing material 

In the 19th Century, inipiovi ments in 
furnaies and the substitution of coal, 
and later of gas, for wood as a fuel 
gradually siimiilaled manufai luring im¬ 
provements until France and Belgium 
were making a vastly iinpioved plate 
glass -vet v< ry inferior in quality and 
volume proibiclion eom|iared to the 

It Is interesting to digress liere mo- 
inentariiy before bigb-ligliting the 
AmerKan development of plate glass 
The first attempt to make plate glass in 
Amenta was in 1860, at I cnox, .Massa- 
( husetts but for many yeais it was such 
an inferior product that practically all 
of the plate glass used in this country 
was imported 

A representative of European glass 
interests boasted of this fact Appar¬ 
ently unaware of rapid developments in 
the United States, he finally became the 
target for a Philadelphia glass jobber 
Secretly marking three lights of plate 
glass the Ctty merchant asked 

the agent to select the best of the three 
pjlates, explaining that at least one was 
of European manufacture. Much to the 
representative’s chagriti he selected a 
plate glass that had just arrived from a 
glass plant in Missouri. 

Into the American glass picture, right 
after the Civil War, there strode a man 
who came to be known as the father of 
the plate-glass industry in this country 
He Vas Captain John B Ford, son of 
Johnathan Ford, pioneer Kentuckian 
who had left Danville in 1814 to join the 


Kentucky troops who journeyed down 
tlu Ohio and Mississippi to meet the 
Bntisli 111 thi closing days of the War 
of 1812 John Fold, the son, hud been 
hoin a year before and grew up to be- 
coini a suci essful iron manufacturer 
and Mississippi River fleet operator be¬ 
fore turning his eves to the possibilities 
of plate glass Eight years after the first 
\nieriran attempt to make plate glass 
had failed in America Captain P’ord be 
came interested and. in 1870, began 
operation of this country’s hrst (ommer- 
cially siiceessfu) iiiule-glass plant—m 
New Albany, Indiana 

T here followed lO years of rapid 
expansion climaxed by a financial 
Collapse Captain P'ord had built sev¬ 
eral plate glass factories, but a com¬ 
bination of circumstances found him. in 
1880, a man nearly 70 years old and the 
fruits of his lung years of labor com 
pletelv swept away What he did to 
overcome this situation at his age. when 
most men have retired, is not only an 
epic of .Vnierican hardihood, but an in¬ 
tegral pait of this country's plate-glass 
histoiv 

He iiad lost everything but an amaz¬ 
ing energy and rapacity for work He 
boarded a Ham for Now York City, 
hopeful of recouping some of bis finan¬ 
cial losses for a new start bv selling a 
patent on sewer pipe made of rough 
glass to Peter Cooper That famous in¬ 
ventor and philanthropist was 20 years 
the senior of Captain Ford, but the two 
veterans saw eve-to-eve and the Captain 
sold his patent for a worthwhile sum 
On the tram en route to see Mr. Coop¬ 
er in New York Captain Ford, due to 
his habit of striking up conversation 
with strangers who seemed interesting 
to him. had met General John C. Fre¬ 
mont He persuaded the famous soldier 
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Overhead lighting fixtures at the left are semi-circular, the mirrored wall gives 
fall-circle illusion Structural flat glass, with sand-blasted designs, used at right 


to permit him to attempt to sell some 
lands held in the west by General Fre¬ 
mont He made the sale and the com¬ 
mission he received from that, coupled 
with the sale of his patent to Peter 
Cooper, enabled Captain Pord to inter¬ 
est eastern capital in starting a plate- 
glass plant in Pennsylvania. This led 
to additional plants until all were 
merged into one large organization 
Pittsburgh, ” 

T WO sons, grown to mature business 
men, had joined Captain Ford about 
the time he built the Creighton plant 
and one of them. Edward, became the 
president of the Pittsburgh company. 

Edward Ford eventually re8igned<,4n<i«*'^'fil»pnrtant surface areas 
in 1898, purchased a 173-acre fartn site 
adjoining the city limits of Toledo, Ohio, 
and built what later became America’ 
largest plate-gli 
roof 

Edward Ford, son of the “father of 
plate glass in America” (who passed on 
in 1903 at the age of 91) died m 1920 
and exactly 14 years later the men who 
carried on helped to introduce a prod 
uct—colored plate glass—that instantly 
made plate glass available in new fields 
Plate glass was first made about 27.'> 
years ago Up through the years, scien 
tific improvements in quality were the 
major goals as processes and equipment 
were improved, and its use by architects 
and designers increased accordingly, 
but there came a time when they said, 
m effect “W’c can’t use clear plate m 
any other wav Give us more color ” 

Colored glass had been made in 
Europe for many years, hut, due to lark 
of demand in this country, little had 
been manufactured here 


Sand IS a principal ingredient in all 
glass, but for plate glass it must be of 
the finest quality to insure clarity 
Ottawa, Illinois, where much of the pol¬ 
ished plate glass used foi laminated 
safety glass is produced, is the hub for 
some of the best silica sand deposits in 
this country Known as St Peters sand 
It received its name from surface de 
posits near St Paul, along the present 
"Minnesota River, formerly known as the 
St Peter River The deposits extend 
east and west, and from Minnesota 
southward into Arkansas In many 
places the deposits are 1000 feet under 
ground, ranging upward in shallowness 
surface exposures Among the more 
those at 

Ottawa and Dixon, Illinois, 80 miles 
northwest of Ottawa, and in Calhoun 
County. Illinois, along the Mississippi 
factory under pue ^ This sand is very white, exceptionally 
uniform in quality and has a low iron 
Content-—between 01 and 02 percent 
So high in silira content is this sand that 
It shines and sparkles almost like glass 
Itself Most of us think of “fine white 
sand” as that found at Atlantic City and 
along Florida and California beaches, 
but. comjwrcd with St Peters sand, they 
would produce a glass of poor color. 

Another fine grade of silica sand itt 
quarried along the western foothills of 
the Appalachiart ranee from southern 
New York state into West Virginia. 

In 1934. the Toledo glass scientists 
introduced a variety of shades of blue 
S^'tilatp glass Tliree types of blue were 
selected—light, medium, and dark—and i, 
vision was possible through each Color 
control? Well the glass men licked^hat 
problem and the public reaction to the 
blues was so favorable that green plate 


was added, and then poach color. Was 
all this a great scientific problem? Well, 
it could be made to appear so, but it 
was more a matter of careful and tedious 
experimentation And there wore some 
laughs, too * 

Take, for example, the time when 
some of tlie research group at the plant 
founded by Edward Ford were nosing 
around for the best ways to make golden 
plate glass, introduced commercially 
this year 

One day a truckload of sugar arrived 
at the mam entrance gates to the plant 
The driver wanted to know just which 
qf the many buildings beyond the fence 
was to get It 

T he gateman, not having been in¬ 
structed, assumed that such an item 
as sugar must have been ordered by the 
manager of the lunch room operated on 
the grounds for the tonvenience of the 
office workers Some minutes later the 
lunch room manager, a rather quick¬ 
tempered chap, investigated the racket 
going on in the rear as the truck driver 
began unloading the sugar 

“What’s that stuff’” he demanded 
“Eight hundred pounds of sugar,” 

( ame the laconic reply. 

“Eight . . hundred pounds,” 

snorted the commissary manager “Why 
vou big blankcty zam zowie, 1 only have 
five sugar bowls I couldn’t use that 
much sugar in five years Gel t’hell 
outta here with that ” 

After some unraveling, it was discov 
ered that one of the research men had 
ordered the sugar He had known that 
sugar, being a pure form of carbon, had 
often been utilized by bottle manufac¬ 
turers to get an amber color 

After experimenting with 800 pounds 
of sugar to arrive at a golden color for 
plate glass, however, he had In discard 
the idea of using carbon in this form, 
inasmuch as the resultant glass had 
“bubbles” in it 

The terrific heat required to melt 
glass for proper handling makes it un 
possible to use some color ingredients 
ordinarily practical (or other materials 
Anv one of several faults in glass quality 
can develop No dyes can be used, of 
course, pigments are utilized exclusively 
and thus plate glass has only minernl 
coloring 

It would require considerable listing 
to record all the coloring agents that 
were tried and rejected, but some of the 
qiiiierals that get results include cobalt, 
chromium, nickel, copper, sulfur, anti¬ 
mony. selenium, uranium, titanium, 
manganese, and cadmium 
All in all, Mr Webster’s definition for 
glass seems inadequate. Class is pruc 
ii'ticallv human. At least veteran glass 
^en declare that during its manufacture 
glass has as many moods as some women 
. . , that you can never really be sure 
what it will do next 



An Engineered Lily Pap, 


‘‘IVTATURE was the engineer,” said 
J_^ Joseph Paxton when describing 
his great design, the famed 
Crystal Palace in London To prove 
this, he exhibited a leaf of Viftoria 
rcgia, the great water-lily of South 
America, and explained that "Natuie 
has provided the leaf with longitudinal 
and transverse girders and supports thif 
I, borrowing from it, have adopted Ifi 
this building.” 

From an engineering viewpoint, the 
.iiornious leaf, or pad, of this lily is so 
interesting that we quote below some of 
the details from a lournal of the A'eu 
York liolaniral (rarden article by H U' 
Rickett 

One who sees for the lust time a leaf 
of ytctoria regia floating on the water 
IS likely to ask himself "Would it hold 
me up''” It 18 said that the Indians, 
when they gathered the edible seeds 
( “water maize” I of the water-lily, placed 
their children for safe keeping on the 
leaves (known to them as the “water- 
platters”) It IS only necessary to place 
a hoard on the leaf to distribute the 
weight evenly over the surface Indeed, 
if this preiaution is taken, a large leaf 
will support a man weighing 150 pounds 
One investigator reported pouring sand 
on to a leaf to the amount of 400 pounds 
before tt sank Considering the strength 
and buoyancy which this represents, it 
IS the more remarkable that the texture 
of the leaf is very delicate It is easily 
punctured by a small object falling from 
a small distance This delicate blade 
floats as geiitlv as a film of oil on the 
water, yt t resists the dejiredations of 
animals and the impacts of waves and 
wind, and can support weights of sev¬ 


eral mindred pounds, providing only 
that the load is distributed evenlv ovei 
the surface 

clue to this (.urious combination 
of qualities is seen on the lower sur¬ 
face Here we find the structure to 
which Paxton referred in the words 


quoted above The delicate flat blade 
IS spread over a system of large ribs 
Paxton’s “girders,” which radiate from 
the point where the stalk is attached 
The libs are narrow but deep, the free 


«yge IS somewhat broadened, but the 
web which connects this with the blade 
IS quite thin. The main ribs of a com¬ 
paratively small leaf are more than two 
inches high at the center of the leaf, and 
their thickened margins are less than 
an inch wide Half way to the circum¬ 
ference they are one inch high and the 
edges only of an inch wide These 
ribs are supported in a vertical position 
by cross-ribs, which run parallel to the 
circumference of the leaf and thrust 
against the sides of the main ribs, mgny 
of them are an inch high These, In turn, 
are su|)ported by sloping narrow but¬ 
tresses hrralv anchored in the leaf-blade, 
and holding the cross-ribs upright. 

This is the structure, a product of 
nature in a remote wilderness, which 
insjnred the design for a great exhibi¬ 
tion building in a civilized country on 
the other side of the world Ever since 
Paxton’s day. the construction of green¬ 
houses has involved similar principles 

Structural design does not cease with 
the gross arrangement of parts, but ex¬ 


1 o have lU picture taken, 
one of the great leaves 
was turned over, as shown 
.It right, so that its strut 
lure could he examined 
Below IS shown a close up 
of the "longitudinal and 
transverse girders and 
supports” on the under¬ 
side of the leaf These rihs 
give the leaf su< h strength 
ihni It will easily support 
several hundred pounds 




tends to minute internal details, the 
microscope is necessary to the under¬ 
standing even of this enormous leaf The 
ribs which appear so solid and massive 
are really structures of great delicacy 
They are composed of air-filled tubes 
lying side by side, separated by thin 
membranes from their lateral neighbors 
fend internipted longitudinally by per¬ 
forated partitions, the bulk of the great 
rib IS actually mostly air 

Each tube is a structual unit which 
resists bending far better than would 
the same amount of material disposed in 
a solid strand Therefore each rib, which 
is a bundle of such tubes, possesses great 
strength combined with lightness. 

The air-filled passages are of value to 
the water-lily not only for the strength 
which they afford to the leaf but be 
cause they provide a means bv which 
gases ran circulate throughout the plant. 



Mystery Of The Magnetic Mine 


B Y' th/s time, British navaj authori¬ 
ties may or mav not have solved 
the mystery of the «o called mag 
netic mine Our own Navy is doubtless 
cogni/.ant of its general mechanical 
characteristics Whethei or not its secret 
has been solved does not alter the fact 
that nations readily concede it to be out 
of the most formidable and diabolic in¬ 
struments thus far to make its debut in 
modern warfare It is practu ally im 
mune from attack It renders the convoy 
system a true hazard instead of a means 
of safety It attacks the vulnerable bot¬ 
toms of even the heaviest of armed battle 
cruisers Its presence cannot be effei 
tively detected by any knowm deyii e The 
Bumev or parayane method of mine 
sweeping is helpless against it Seyeral 
mines might strike the same target, in¬ 
suring immediate sinking with heay\ 
loss of life It IS light enough to be car 
ried by planes 

It is easy to conceive the possibility of 
bottling up navies with mines of this 
type. Sinkmgs that are quick and cer¬ 
tain are the specialty of this improved 
weapon; and unless effective ways and 
means are developed to combat its men 
ace, the greatest navies in the world are 
at the mercy of the unseen undetect¬ 
able. and unattackahle 
The mystery mines are of two types 
First, the inert shallow-water type, and. 
second, the mobile, deep-water type. 

The mystery mine is comparatively 
light m weight since it requires no 
cables or anchors, this fact makes sow¬ 
ing hv aircraft a practical possibility 
Contrary to sjieculation, the present 
mine requires no parachute but may be 
dropped into the sea from a height of 
200 feet, without damaging its mechan¬ 
ism or without detonation The de¬ 
tonator does not liecorae alive” until 
the mine has been submerged and sur¬ 
rounding water pressure actuates a 
spring loaded hydrostnlic trigger whiili 
sets the detonation circuit by piercing 
the seal on a small tube of mercury 
This mercury hlls a ravitv containing 
the contact points of the detonation nr 

One plane mav carry a dozen mag 
netic mines and drop them as it flies low 
over the ocean shipping lanes of an 
enemy country If the cargo is composed 
of deep-water mines, it will drop them 
from a height of from 100 to 200 feet 
directly into the sea and they will imme 
diately sink to the bottom at depths up 
to 400 feet What happens then mav 
best be understood by an examination of 
the mine’s mechanism as shown in the 
accompanying drawing. 


By C. E. 

The mine has three distinct compart¬ 
ments within a casing of non-mSgnetic 
metal. The upper one contaioa a bat¬ 
tery, a magnetic device or grid, of the 
compass-needle type, several electrical 
circuits, and two hydrostatic diaphragms 
that work on opposite principles The 
middle section contains the explosive 
with Its detonation caps The lower sei • 
lion contains an air flask that gives the 
mine its accelerated rising power after 
displacing Us ballast water Vent valves 
near the top of this comjiarlment are 
held open by light springs, pistons t lose 
these valves when compressed air 
reaches them through small copper 
pipes connected with the air flask At 
the bottom of the mine there is an open¬ 
ing through which sea water will enter 
when the iinne strikes the water, the air 
being expelled through the open vents 
The extreme upper compartment is con- 
neitcd to the lower or air compaitmcnt 
hv a tube, the lower extremity of winch 
IS firmly screwed into the neck of tlie 
au flask, with its spring tngger-valvi 
and Its fuse seal 

T he mine’s liotloni is weighted for 
stability and the mine rights itself 
and sinks tail first The mine descends 
rapidly toward the bottom and, at a 
depth of 70 feet, a diaphragm in the side 
of the mine near the top. set to operate at 
an external luessure of .3,') pounds, 
moves inward As it does so, it pushes 
a tinv piston which forces the seal from 
a small metal tube of mercury The 
mercury makes a connection between 
two ell cti ical contai ts This same opera¬ 
tion also operates the solenoid and re¬ 
leases the brake on the magnet grid 
Thus the mobile and detonation circuits 
are set, Put not completely so, for an 
other hydrostatic valve, pushed inward 
bv water pressure, keeps open the final 
detonation circuit 

The mine finally reaches bottom and 
sea floor ooze closes around it A ship 
approaches, and, at a distance of half 
a mile, causes the magnet grid to waver 
slightly As the ship approaches nearer, 
the grid slowly deflects upward, finally 
pointing to an angle of 65 degrees 
Things begin to happen At this angle 
of deflection, the magnet grid makes a 
light electrical contact which, in turn, 
operates the fuse seal that restrains a 
spring-loaded valve of the air flask. TJje 
fuse melts, permitting the air valve to 
open, the blast of air thus released rap¬ 
idly displaces the water ballast from the 


MILBURY 

lower compartment through the hole at 
the bottom of mine, the air vents havmg 
been closed by action of their pistons 
The force of the water-aiid air jet at the 
mine's bottom breaks the mud suction 
and the mine rises rapidly due to in¬ 
creased buoyancy and the jet's push 

Detonation o( t lir-- uiilomatic ally when 
the mine reaches u levt 1 of 50 feet below 
the siirfaiL This is caused by the out¬ 
ward bulging of till- '11 ond hydrostatic 
switdi whicli lias been lield in the open 
position by hydros!,ihi pressure When 
tliat pressure is suflieuiitly released (at 
the 50-foot level I. the switch closes the 
detonation circuil. and the explosion 

The possible elaborations that may be 
made in the way of further refining this 
mine are without possible limit and arc 
to be gaged only bv the cost of construc¬ 
tion The mini’ as now used posiliveiv 
does not follow u vessel by magnetic at 
traction, nor does not deslrov bv impact. 
Its desiriictive action being like- that of 
a depth bomb 

The inert mine, winch is laid in chan 
nets and harbor entrances m similar to 
tile mobile mine, without the eompiessec) 
air system and hydrostatic detonator 
Being lighter, it may he more easily 
handled by plane The inert mine cre¬ 
ates all of Its havoc wifhmil leaving its 
mud or sand bed. but the magnet in this 
case IS adjusted to detonate at a dcflec 
tion of 90 degre-es This insures its de¬ 
tonation only when a vessel is about to 
pass directly over it 

There will arise an important proh 
lem after peace has been signed, as to 
how the menace of these mines will be 
removed They cannot safely be swept 
by wire dragging, for the dragging ves¬ 
sels would be destroyed Even wooden 
vessels have some machinery that is 
magnetic and would therefore actuate 
tlie mines Sailing vessels might be used 
with some effect, hut perhaps the safest, 
most effective method would be to drop 
barrages of small depth bombs from air¬ 
planes The best solution would be to 
construct such mines so that the grid 
would be disintegrated by electrolysis 
after a reasonable time 


At right The ingenious, mobile, magnetic 
mine (German) powered by compreiaed 
air. The fish’§-eye view skowt approaching 
ship (1) affecting magnetic grid »o the 
mine itarts rising; at (2), mine rises ver¬ 
tically as ship approaches; and ow artist’s 
conception of the explosion near the ship 
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Science and Industry 


A MONTHLY DIGEST 


Screen Made by 
Electroplating 


Conducled by F. D. Me HUGH 

Contributing Editor 
ALEXANDER KLEMIN 


A new and unique developmenl made 
possible b> ni wl\ perfected electro 
forming methods is the production of metal 
screens, reports the magazine Inco The 
fabno 18 built up as a one-piece metal 
product wholly by electro-deposition, no 



Screen being stripped from cylinder 


woven or other foundation structure is in 
eluded in the deposit 

The product is designed to serve pur¬ 
poses lying between those now covered by 
perforated metals on one hand and woven 
wire screen on the oilier It combines accu 
racy of hole diameters with the smooth 
surface characteristic of perforated metals 
Its percentage of openings lies between 16 
percent and 50 percent of the total area, 
depending on design These figures are com 
parable with those obtainable in woven wire 
mesh Generally, the eleriroplated screen 
is used in the fine meshes below the limits 
of perforated metal Essentially, it supple 
ments rather than competes with conven 

The plated screen, known by its trade 
name of Leklromesh, presents a smooth 
surface and is readily fabricated by draw 
ing, stamping, welding, soldenng, and the 
like It IS stifi, tough, and strong Another 


In charge, Daniel Guggenheim School 
of Aeronantics, New York University 


special feature is the latitude in design 
which It makes possiblt The mesh <aii he 
of any shape and of a vuriclv of sizes It 
has a unique quality in the fact that in 
some aizea and designa a two intli piece 
may he stretched to one fool It also can 
he designed to avoid heat conduction. Since 
It IS an iiilegral slniclure, it will not un 

Continuous jprodiictiorv methods are used 
with such success that* screen has been 
muilo in rolls 36 inches wide and up to 
1400 feet in length. ^ 

In manularture, the desifed design is 
\ imnaferred by a succession of sensitizing, 
etthing, filling, and surface treating proc¬ 
eases to a metal plate or matrix These 
operations leave the metal surface of the 
matrix in a condition to receive the elec¬ 
tro deposit uniformly where desired and yet 
allow It to be withheld where open spaces 
are necessary The matrix, when completed 



Strip of electro-formed strainers 


with Us exposed and masked sections, is 
fastened to a circular cylinder which re¬ 
volves in the plating bath As the cylinder . 
revolves, the metal deposits are built 
evenly and uniformly on the exposed areajr 
of the matrix 

Thickness of tb^ deposit depends on the 
current density used and upon the speed at 
which the cyhnder turns The deposit 
in the form of a continuous sheet of screen 
liTTtnpped off the matrix automatically. 

Commetclally, Lektromesh has been pfo- 
duced in sizes from 25 to 4i00 mesh, with N 
the bulk of prodnetion to date lyin|4h«> 
tween 25 and 150 mesh. “Wire sizes” Wke 
ranged from what in round woven wire 


would be 0008 to .025 of an inch in diam¬ 
eter 

The complete procesni h of production are 
covered by patents lu Id by E O Noma, 
Inc , uiid<r whirh ilii (. O Jelliff Company 
holds exclusive righls 


The Eskimo (^oes Modern 


D entistry has taken firm root among 
the Eskimos - literally 
A Mackenzie Delta Esktmo had a tooth 
knocked out bv a harpoon handle He 
had heard of the wbiti man's false teeth 
and, after pondtring thi nialtir for a wliile, 
he carved a loolli from tvorv, root and all 
and drove it into his jawbone with a mal¬ 
let 

According to Philip H Godsell, who tells 
the story in an article in Natural llittorr, 
the magazine of the Ament an Museum of 
Natural History, the man was apparenllv 
none the worst for his painful Inn effective 
bit of dentistry 


Mounting Tires With 
Air Pressure 

T he neetl for injurious pounding of 
tire beads in mounting tires on automo 
bile wheels has been effectively eliminated 
by the Safe-Way Pneumatic Tire Mounting 
Tool, a product of SafeWay Tool Company 
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This lightweight aluminum tool uses air 
pressure to mount tires noiselessly and 

The tiro is hung on the wheel hi the 
usual manner, then the Safe-Way tool is 
hung on the nm, in contact with the lower 
exposed bead An air hose is connected to 
the tool, and, m the short space of three 
seconds, the tire is in place on the wheel 
No pounding of the bead, no missing nhe 
tiro with the hammer and damaging the*" 
wheel paint A noiseless mounting job is 
done in a jiffy. 

To^ keep the weight of the Safe-Way tool 
down to a pointjyhere one man can handle 
It, aluminum alloy castings are used for 
most of the parts The entire tool weighs 
only 18 pounds, and exerts^ pressure of 
one ton when working on an air pressure'- 
of 125 pounds 

Pavement Roughness 
Recorder 

I N constructing highways it is necessari 
to eliminate waves and humps which 
would ailed motor-oar speed and comfort 
Heme, aftir a pavement is laid, these 
humps are hunted out and ruhbid down 
Many types of devices have been worked 
out for the hunting job but until develop 
ment of the \ lagraph there was no sails 
factory recording mechanism 
The Viagraph, which was receiitlv dis 
1 iiHsed in (.alijornui Highways and Public 
Works, produces a graphical representation 
Ilf the road surface The present instrument 
IS a further development of a siirfaci meter 
first made by Mr Claran F Galloway 
“Essentially, the road surface meter is the 
same as the original Galloway instrumenl,” 
says Mr Douglas II Greeley, writing in the 
aboye-mentioned magazine “Some im 
proyemenl in design and construction was 
effected and a totalizer to reiord tiic travel 
of the graph pen has been added In addi¬ 
tion, an odometer was also added so tlial 
engineer's stations or distance might be 
observed ’’ 

As shown in the accompanying illustra 
lions, the wheels of this instrumenl make 
a three point, in-line contact with the road 
surface When this device is operated at 
a walking speed, it is steered by turning 
the handle in a manner similar to that of 
the throttle control on a motorcycle The 
recording mechanism is operated by the 
middle wheel which is mounted in a “Setff 


ered on the graph paper as the instrument 
is wheeled over, an irregular surface. 

“During operation," says Mr Greeley, 
“the chart paper progresses at the rate of 
one inch each 20 feet, the pen movement 
being at a ratio of two to one, that is, a 
bump one quarter inch in height will be 
drawn one half inch in height on the chart 
As this process continues, the pen’s move 
ments, in a jioaitive direction only, are 
measured by the totalizer and recorded by ‘ 
Its dial This IS aCcoinplu^ed by an oyer 
riding clutch which aliims the negative 
movdm^ of {Tie pen to Occur without 
measuwllBent. Also during this process, 
the distatn’ce is recorded on the odometer 
dial' 


One-Eyed 

SPECTAt.LES 

T^HE eycglasu of the fiiiure - a million 
J. years or so heme - will look like the 
model designed bv Put II llerherl, of the 
Bausch & lomh Optical ( oiiipany, if biol¬ 
ogists are correct in the assumption that 
Nature is graduuliv working toward a single 
eye*4n the lenler of the f.iee lest- show 
lliat many people have a dominanl i ye 
wliu-h does most of the seeing, just as most 
people arc right handtd The doniiiiaiii cm 
oftin does 9<J perieiil of the seeing 

The effect of a dominant eye is to d< 

I rease siereosiopir vision Things look Hal 
Icr Nuiie biologists, looking thousands of 


all our seeing may be done with one 
and that, in effecting the change, Na 
will have moved the eye to llie cente 
the face, pi rhaps in the middle of the I 
head, turning us into a race of Cyclopes 


FrUT]^EAVOR», 

T H^HI ore so many fruil flavors i 
m ci^es, pies, ices, and soda-foUl 
drinks that it is usually taken for grai 
natural fr 





er, there art but few pure fruit flavors 
iw on the market and most of these are 
It satisfactory The processes of manufac- 
ro now m use permit undesirable changes 
occur These changes alter iht flavoring 
id make it less desirable than the syn- 
letic or imitation flavors derived from coal 
r and other organic products The prob- 


tudy of the prepa- 
f pure fruit flavors 
Tries, and cherries 
le New York State 
jtJipenmeBi station, that sution an¬ 
nounced that it might even be necessary 
to blond new flavors of fruits which will 
yield especially potent flavors that can be 
easily extracted This new project has been 
set UD under the terms of an industrial 
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»u«p«oted germs in the blood given, Dr. 
Novsk points out. Blood for traiufiision 
is alwsys tested for syphilitic infection be¬ 
fore use. Tesu for other germs which may 
lurk in the blood of healthy donors are not 
always made Germs can also got into the 
blood when it is drawn from the donor or 
in preparing it for storage, in spite of pre¬ 
cautions that are always taken against such 
contamination — Science Service 


Rotorcraft Patrols for 
Merchant Shipping 

E xtensive studies of the possibiitiy 

of protecting merchant shipping by thl,^ 
use of aiuogyro patrols has been made by-R. 

(, Ki'lktt of ihe Kelleli Autogyro Corpora- 
iioii The results of thise studies were made 
public at the reteiitlv held Second Annual 
Rotary Wing Aircraft Meeting in Phila 
delphia 

Modern autogyros, with jump-off charac 
teristics, can opi’raii im platforms no 


fellowship sponsored by one of the large 
food corporations, Fletcher Chase, a ehem- 
ical engineer, is upw engaged on this 
project Should success attend his efforts, 
new and larger markets for flavors might 
be found than that now (omniandid b\ th' 
synthetic flavors trade, estimated to bi in 
the neighborliiiod of oiu million dollars a 
yrar 

New Rubber-Metal 
Adhesive 

T he sharp demand for bonding agenls 
that enable manufacturers to wed rub¬ 
ber to metal and Thiokol “synthetic rubber” 
to iron, steel, lead, and the like, is produc¬ 
ing real results Latest result is Ty-Ply 
a non tacky adhesive marketed by the R T 
Vanderbilt Company This adhesive is of 
two types Tv ply “R" for rubber and Ty- 
Ply “S” for Thiokol 

Using this adhesive, manufacturers can 
brush or spray practically every metal with 
a thin film Within a very few minutes, 
this Ty Ply film dries sufficientlv to receive 
the layer or sheet of rubber or Thiokol to ^ 
which It is to be bonded The assembled 
product is then placid in molds and in¬ 
serted in a vuUanizcr Upon completion of 
a short vulcanuing cycle, the mold is eiiip ^ 
tied to reveal an exceptionally strongikidkle H 
unit Besides being non-lacky, the new ad 
hesive is economical to use because the 
thinnest film gives the best bonding results 
with metal 

The developiurnl of such adhesives, re 
searchers contend, is haslening the day 
when It will be practical to protect tank 
cars, vats, and other iiulal equipment with 
linings of oil proof, grease-proof "synthelu 
rubber ” 


Battle for “Kerosine” 

W EBSTER siill msisls that it be spelled 
“kerosene,'’ hut for i.'j years the 
American Petroleum Institute, the Ameri¬ 
can Society for Testing Materials, and u 
few hardy publications and individual con¬ 
verts have weathered mild and sometimes 
bitter abuse by joining in an orthographic 
adventure to promote the spelbng which 
they believe is correct “kerosine.” 

Proponents of “me,” slowly growing in 
numbers, point out that gasoline, benzine. 



and kerosine all art coined words having 
no strict chemical meaning The “ene" 
ending, a< in toluene, benzene, and other 
words, indicates a definite chemical com 
pound Since the ending of kerosine should 
have no chemical significance, they say, it 
is much to be preferred that the ending cor 
respond with those other coined, non 
(hemical words, than that it have an ending 
which might possibly be confused with the 
dSemiral “ene” words Gasoline began 
itb life with both endings, but finally set¬ 
tled down to the more logical spelling. For 
some unexplained reason, however, ^e 
‘ ene’ became firmly attached to kerosine. 

* Ev’^n if Webster and other official arbi¬ 
ters of orthography do adopt “me,” how¬ 
ever, Ihe present proponents feci certain 
that for decades the moils will continue to 
carry a steady flood of letter* beginning, 
“I liked your article, but why don’t you 
spell that word right'’” 


greater than 40 bv 60 fed, which can be 
installed on most sea going craft One of 
our photographs shows an artist’s concep 
tion of such a platform Tests with oon 
venlional aircraft indicate that visibility 
can be obtained to a considerable depth 
below the surface of the sea A 'gyro patrol 
could therefore readilv locale mines or 
submarines, and its pilot destroy them with 
depth charges or bombs I nder such a plan, 
surface vessels would carry patrols of two 
or three ’gyros, so that there would be oon- 
Blant protection even when one or more of 
the aircraft were being serviced or re¬ 
fueled. ('see also page 339. December, 
'iMdS. Scientific American— Editor.) An 
alternative proposal, shown in another il 
lustration, would be to use a converted 
tanker or freighter us an autogyro carrier 
The suggestion is timely and deserve* full 
consideration by the navies and merchant 
marines of a number of countries .—A K. 


Germ-Free Lessons in Military 

“Blood Banks'” ^ ^irplai«b Design 

S ulfanilamide, powerful chemloff jUj^rfAT is the best possible way of 
remedy for a fbost of germ disease*, is WT learning the requirements of the 
now being used to make blood transfusions nilUtary design of aircraft, short of taking 
safer A small amount of sulfanilamide p«rt in aerial warfare’ Anstyer To study 
added to blood that ia to be stored in blood every Mt of news that come* through the 

h^s for future transfusions prevents the censor’s hands Is the speed of the Meeaer- 

g£tm of bacteria in the blood for fcoro , Achmitt useless in Comparison wtohT the 
10 to 15 days and may even make the '^greater maneuverability of the Curtis* 
blood completely germ-free. Details o^he ^gyrk? Then too high a speed, and too high 
method were recently reported by Dr Mfian a wing loading (miliuting againM Stahcu- 
Novak, of the University of Minnesota. verahillty), must be avoided. I* thp Hww 
Some of the serious reactions occurring Messerschmitt, equipped with two iSoO- 

after blood transfusions may be due to un- horsepower engines, and oanrying a fMlly 
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long range cannon more than a match for 
the Spitfire? Then we must give attention 
to iwin-engmcd pursuits, similarly equipped 
with cannon Can bombers, with adequate 
machine-gun fire, reach their objectives and 
fight off a swarm of enemy fighters’ If 
not, the long-range bombers must be sup¬ 
ported by single seaters having a similarly 
long range. Needless to say, combatants in 
the present struggle are ardmt in such 
studies. If the British and French missions 
have delayed a little in plating large air¬ 
craft orders, then it is because they are 
studying reports of this character before 
deciding on policy and types - A K 


Anchoring Small 
Airships at Sea 

F rom Commander J. L. Kenwortliy, 
Jr, of the Lalcehurst Naval Air Station, 
we have received a first-hand account of the 
excellent methods which have hi eii de¬ 
veloped by the Navy for anchoring small 
airships or “blimps” at sea 

There are two mam prolilems in anclior- 
ing the blimp, one is to achieve stulic equi¬ 
librium, the other to hold the ship at rest 
against the action of the wind with eiiginea 
not running, or merely idling 

At the end of a journev, the airship has 
(onsumed a certain amount of fin I, and is 
therefore light To release helium from the 
gas bag IS too expensive. In a large rigid 
airship, the exhaust gases are cooled, the 
vapor condensed by cooling adds ballast 
to the ship and restores equilibrium But 
a water recovery process is too bulky and 
clumsy for use on a small airship 

So the problem of making the ship heavT 
at the end of a voyage bus bien solved in 
a novel and ingenious manner Suspended 
from the front of the airship car by two 
vertical cables, there is a large, conical 
shaped water ballast bug The lower tip 
of the bug IS connected with the n ur end 
of the car by a haul in rope of suitable 
strength flv u nuthod which is still re¬ 
garded as confidential, the conical bag 
can be filled with a desired quantity of 


water, and then drawn above the surface 
of the water At the same lime, ballast 
is droppi d from the airship to about 50 
pereeiit of the weight in the conical water 
bag The buovaiicy of the gas bag itself 
now holds the ship in taut equilibrium. 

Thus ihi first prcddiin is solved in a 
simple yet effei live manner 1 he second 
problem was solved by an improvcirient in 
the use of a drogui or drag anrhor The 
drogue ronsisis of a flat inilal cone which 
IS paved out bv a wire from the front of 
the ship The nose mooring-poinl seems 
to be lust suited for the drogue wire The 
drogue IS connected to the pav-out wire 
by a four-legged bridle, ami is kept in the 
pniper position, free from the influence of 
surface waves, by a weight below and a 
rubber float on top By adjusting the legs 
of the bridle, the pull can be adjusted in 


direction and to some extent m magnitude 
Uilh this drogue, the ship can be kept at 
anrhor, it can also be sleen d and the air¬ 
ship can he ituiintainecl at rest at various 
angles to the wind direction 

The storv does not end hi re, however 
The lop opening of the w uter ballast bag 
IS closed by a heavy wire mesh on which 
a Iiersoii can Rlund, hut through which 
water ran escape nr enter freely The two 
vertical cables 'which are partly ordinary 
eahle and partly shoek ahsorlurs) ate con¬ 
nected with ordinarv ladder rungs to permit 
communication helween the surface of the 
water and the airship car The freedom of 
artion of the blimp is further eiihaiieed by 
the fart that fuel, provisions, and so on, 
can be hauled on board from a surface ves¬ 
sel, by moans of an clc,,tric winch — A. K. 


Television Broadcast 
OF AN Aircraft 
Engine 

O NE of our photographs shows Ronald 
S (.all, of the Wright Aeronautical 
Coriiorafioii, busily demonstrating for the 
first television broadcast of the operation 
of an aircraft engine The Wright 1100 
liorsc-povver. nine-cylindcr Cyclone was cut 
awav and revolved by an electric motor 
NBC actually staged the show under the 
auspices of the Air Transport Assoeiation 
Such television hroaclcasling has real pos- 
sihililies of an educational nature. — A. K 


100 Horsepower, 100 
Pounds, $100 

W E do not always agree with William 
B Stout, noted aeronautical engineer 
and designer, m his conceptions, and he 
does not always bring his brilliant concep¬ 
tions to commercial fruition, but no man 
has a more vivid and stimulating imagina- 
Uon in technological mailers Writing in 
Aero Digest, he gives us a slogan which is 
fascinating- “An engine of 100 horsepower; 
weighing 100 pounds; at a coat of $100.” 



Demonatrating, by telerltion, the operation of an aircraft engine 



162 


SCIENTIFIC AMERICAN 


MARCH . 1940 



by a parachute after being fired in a ahell 
from a big gun. Thu is an American in¬ 
vention but is now being experimented 
with, says the United Press, in France The 
trick of the invention is said to lie in the 
method of coiling the wire within the ahell. 
That shell is described as being about 6-inch 
caliber, and is bred from guns in regular 
fasliion. When it reaches its highest alti¬ 
tude, the nose falls away, uncoiling the' wire 
as It falls and dragging out the parachute 
which then supports it for a slow descent 
to the earth 

It IS easy to see that a barrage of shells 
of this type would quickly form a veritable 
network of wires dangling in the air, unseen 
by enimv bombers. Any one of those wires, 
caught in a propeller or on some part of the 
plane itself, would bring it down 


A Match for Eighty 
Fire Engines 


. a capacity of 157,750 gallons per minate 


This is a splendid goal to shoot at, we are 
badly in need of inexpensive and light en¬ 
gines of 100 liorsepower for private flying 


agitated by revolving or slushing the mold 
for a period of 15 to 20 minutes The ac¬ 
celerator cures the resin to the necessary 


der opposed, flat or pancake tvpe of motor, 
which, if desired, can be hidden inside a 
wmg, IS Mr. Stout’s soluUon — A K. 


quired to prodnee the amount of 
light used monthly by the average 
family. The cost would be about 
$350 as compared with the electric 
bght bill of that average family, 
which is about $2.50. 


Slush Molding 
Phenolic Resins 


n a suMylin- hardness in this ti 


Pi pumpers, working al full speed, could 
liarely produce a torrent of water equal to 
the stream the strange looking device in 
our illustration lifts iiilo tlie main power¬ 
house al the Rouge Plant of the Ford Motor 
t.ompany in Dearborn, Michigan It is the 
impeller of a vertical lift pump which has 


after which the mold a capacity of 157,750 gallons of v 


is Reassembled The resultant casting faith- minute, compared with a maximum capacity 
fdfc reproduces detail, and has a sectional of 2000 gallons per minute in a fire depart- 

mfcarement of % to ’Ms of an inch ment pumper Every 24 hours four of these 

TW^ting IS found to be light, tough, and huge pumps bring as much water ti 
translucent. The natural ivory color of the steam condensers in the power house 
resin (the only color which is available) used in the same length of time by a 


/ be complemented by the addition of city The water comes from 


such lacquers or spray paints ai 
phasize its best characteristics 
If properly handled, the mold ci 
for about castings. 


vill em- tunnel winch connects the plant with the 
Detroit River, two miles awav The im- 
be used ptller was photographed recently while un¬ 
dergoing a minor repair in the Ford tool 
, !■— — and die shop It is six feet in diameter and 
more than 20 feet long 


Gun Fikes Wise _ 

D. C, Locomotives 

Ti^UCH ha« been vnlten of the balloon 

iVl barrage over London, the cables of UPHE accompanying illustration shows 
which are intended to entangle enemy 1 the first of llie four must powerful D C 
bombers In our December issue we de- locomotives in the world, built by General 
scribed a further entangbng device consist- Electric for Paulista Railways of Brazil, be¬ 


ing of small free balloon* supporting a 


t mold and agitated until i 


8 attached a bomb. for shipmer 


ing loaded on the S S Santos in Brooklyn 


Both of these defenses should prove very 


> Santos, Brazil. For high¬ 


speed passenger service, this locomotive 
and the three to follow weigh 18.5 tons each 
and have a top speed of 93 miles per hour. 


the mold and a hollow casting results This The United Press reports a third enlan- and have a top speed of 93 miles per hour, 
process has now been adapted in the plastics ghng device which consists of a steel nbbon They have a continuous rating of approxi- 
field so that hollow castings of plastics may hundreds of feet long which is supported milely 4200 horsepower, and a one-hour 

be obtained _ ___ _ 

With metal, slush molding is relatively 
simple because the metal cliills and hardens 
quickly on the inner surface of the mold. 

TTie problem with plastics was more dif- ' 
ficult, for a hardening accelerator had first 
to be discovered This has now been found 
and a large variety of hollow plastic cast¬ 
ings can be made, including advertising 
displays, lamps, souvenir novelties, and a 
number of other products 

Latex rubber is sprayed on the model 
to be reproduced, and allowed to cure to 
the proper consistency Then a fairlv heavy 
coat of plaster of Pans is spread over the 
entire outer surface of the rubber. This 
plaster-and-rubber mold is cut away from 
the model, fitted with dowel pins, and as- 
•etnbled as a rubber-lined plaster slush mold 
ready for production. 

Liquid resin, properly accelerated, is then 
poured into the orifice of the mold and 
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rating of 4560 horsepower—a rating higher 
than any other direct-current kromative 
sow in use either in this country or abroad 
They are powered by 3000-volt motors. 

The Paubsta locomotives have a gage of 
five feet, six inches, and in order to test 
them, the Erie G-E Works was required to 
lay a special wide-gage track Paubsta Rail¬ 
ways has a large number of electric loco 
motives rji service 


RESEARCH 

INURING 1939, approximately 
2000 individual companies 
spent some $215,000,000 for indns- 
trial research. Two leading com¬ 
panies in this work for progress 
were du Pont with a research bud¬ 
get of $7,000,000 and Dow Chemical 
Company with one of $1,400,000. 


Milkweed Enzyme Makes 
Steak Tender 

T he lowly milkweed can be made to 
>ield a rare derivative that aids diges 
tion and makes tough steaks tender, it has 
been revealed 

Asclepam, the new derivative, is a pro- 
leolvlic cnrvnie, which bn aks down the 
protein jn foods into more simple, easily 
digestible substances, it was reported Only 
one other plant has been found to vuld a 
similar subsiaiue—the papaya, source of 
papain —Alcohol News 


Machine to Cure 
Athlete’s Foot 

K nowing that it has long been estab¬ 
lished that copper is an excellent fun¬ 
gicide, researchers A G. Conrad of Yale 
University and Dr Howard W Haggard 
worked out in the laboratory some months 
ago a. process for what amounts to an im¬ 
pregnation of the skin of the feet and hands 
with electrolytic copper to destroy the fun¬ 
gus which causes “athlete’s foot.” This 
impregnation was accomplished by an 
electrolytic method of depositing copper 



To 4utro7 atUete^ foot tongiu 


MONUMENT 

to an Engineer's Hobby 


if WediiHfUoude 



^ust a few weeks back a small 
crowd gathered oq a hilltop ia the 
Allegheoies to pay their respeas to 
the station that bad pioneered all 
radio broadcasting. The station 
they were honoring was KDKA; 
the occasion, the dedication of a 
new 50,000 watt transmitter locat¬ 
ed at Allison Park, near Pittsburgh. 

• at this ceremony were 
many people who nineteen years 
before had beard and participated 
in the first official broadcast ever 
made—the announcement of the 
Harding-Cox election returns on 
November 2, 1920. Since that his¬ 
toric day radio broadcasting has 
developed so rapidly, extended its 
sphere of influence so far, that 
not many are aware of its bumble 
beginning. 

• It all started in the garage of 
a young Wesdnghouse engineer. 
He was such a stickler for accuracy 
that he couldn’t even tolerate a fifew 
seconds variation in his vestpocket 
w^tch. To satisfy this whim, he 
rigged himself tip a crude radio 
receiving set of the type that was 


then known as a "cat’s whisker”, 
so he could pick up the time signals 
sent out at regular intervals by the 
Naval Radio Sution at Arlington. 

• Out of this hobby 

ding urge to make radio something 
more than a signalling device for 
the benefit of ships at sea. With the 
help of others, this young engineer 
eventually established station 
KDKA and immediately a new voice 
was heard in the land. 

• '^or the first time dLchxxrch sex- 
sice was broadcast over the air; the 
first broadcast of a presidential in¬ 
auguration was heard; radio an¬ 
nouncements of baseball scores, 
time signals and market reports be¬ 
came a daily feature of this new 
public service. 

• WAe« we remember the flam¬ 
ing speed of radio broadcast devel¬ 
opment since 1920, it is amazing 
to find the pages of history attrib¬ 
uting so much pioneering to a single 
station. And so the installation of 
this new equipment is consistent 
with Westinghouse’s desire from 
the very beginning to extend radio’s 
usefulness and improve the quality 
of both programs and reception. 

• Kll this means a great deal to 
you who are within the sound of 
KDKA’S new voice. That takes in 
about everybody, for in addition to 
the standard KDKA broadcasts, 
short wave programs from the same 
studios over station WPIT (for¬ 
merly W8XK) are heard around 
the world. 

• In addition to KDKA, the 
familiar call letters of Westinghouse 
stations WBZ, KYW, WOWO and 
WGL are further indication of our 
close association and interest in this 
important and exciting industry. 






164 


SCIENTIFIC AMERICAN 


MARCH 1940 


Experimenters — Schools — Field Workers 


An AMurate Balaaea ata Pviee 

the Reattli oC "aH 

'tieneidve to 2/;J0 gram 
Wdgtu up tor^OO grama 
Compact^Nolooae partA 1 
Modem, durable con imict iif h 
Small convetdcpt aiae 
Harfdsome att^Simlme design 



Now permiMibie for ai 
drug ttortt (N. Y- C. 


»r aiudyyUiy u 
C^rial E 


Never before a balance with all these exceptional featuresl^ 


—Made (if tested materials Its 
win appeal lo l.iLoratorli's desir. 

--equlpnimi The Bakcllle cup la 

malTeetcd bj prattlcallv any lutiatanix) that 
an come In contact with It the tool Steel 
and agate bearing will give long 


Ing 


life and 


compounding, ^olographic worli.^lc 
Comfact-CoHvfnmt —Does not monopolise 
laboratory table Placed on the desk of tt 
" ‘ chnlnU eiecuUre, It will soon becon 

isabU 



BENNETT 


iS.OO plus 40c Postage 


Tech Editorial Service, 26West40thStreet,Nevi>York,N.Y. 



De Luxe 

Library 

Editions 

of 

Scientific 

American 


Make them yourself; protect and preserve your copies with a 

PERMO LIFETIME BINDER 

It holds a year’s issues 

year aflcr year and have asked (or binders that, 
^ s the editors of Scientific American found a type 

_ „ _ __ considtring cost, ease of handling, and durability It holds a full 

year's is^ois (12l , lias an (fficirnt pateiiled lock, is strong and durable, and is covered with 
s rich, pi hilled, n d li allieretic beaiilifiilly slamped6n gold. Magazines are bound in with a 
snap and arc held positively in place; ne punching necessary. In ordering, slate what year 
(1938, 1939, etc j 13 to be stamped in gold on the backbone 

Each $1.50 postpaid in continental U. S. 

($2.00 postpaid elsewhere) 

For 9 . 1 . b. 

Scientific Amekicah, 24 West 40th Street, New York 



Treating fungus infeitioil of hand 


under ihe skin trom a sobilion, and was 
diMUssid in ibr Jiiiic, 1939, issm of Scien¬ 
tific American 

I Ins pro( ess lias now been redm ed lo 
pradioe in a madiine madi bv Mine Safety 
Appliaiirrs ( oriipanv and (allril the M S \ 
Kli(od(rm, whiiii trials fungus iiifectinns 
of till hands and feel by the lonlophorens 
of copper This luarhine is a reiiilivfly 
sitiiplo eleelncal apparatus (hat ran he op 
*rat<d by any dot lor, and la absolutely 
safe It introdiicfs metallic copper into 
the detptr layers of llie skin without 
injury to the skin or discomfort in the 
patient. The majority of patients so for 
treated with the mslrunient have experi¬ 
enced prompt and gratifying relief from 
all svmplonis of athlete’s fool, indicating 
that the method possesses efficacy that will 
lx widely weltomed 


Naval Gun Controls 

A fter the reecnl battle between the 
.Oral Spev and ihrei British ships off 
the coast of Uruguay, so many newspapers 
commented on the fact that guns had to be 
hand-pointed after certain controls had 
been smashed that some readers have 
asked us for ditails concerning the manner 
in which guns are operated on naval ves¬ 
sels 

There are two methods of conlrolbng the 
fire of the guns of a capital ship One of 
these is called “director” firt, the other 
“pointer” fire. 

The normal method of control in a mod¬ 
ern battleship would be “director” fire. 
Ttus 18 essentially a “follow-the-pointer” 
system Here the gun pointer, the man 
who lays the gun in elevation, and the 
trainer, the man who lays it in azimuth, 
both do their job by matching pointers One 
of these is actuated by an electrical trans¬ 
mission gear, the other is mechanicallyf 
geared to the gnn-elevating or gun-trainmg 
mechanism The electrical impulses for 
elevation emanate from the plotting room, 
down deep in the ship, where ranges and 
spotting data are analyzed, and sent out 
over this repeating system lo the various gun 
mounts. The impulses for (raining come 
from the particular “target beanng trans¬ 
mitter” that has control at the lime. This 
latter is merely a master sight, generally In 
a position of great elevation, that is kept 
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oOfutantly trained on the target manually. 
The actual firing i» done from the control 
lower or whatever unit has control The 
work of the gun crew la mainly to load and 
unload the guns Of course, tach guii or 
turret has its own switch, and the guns can 
not be fired until these switches are thrown, 
at which time the “ready” lights will a|)ow 
in the control tower The check sights are 
manned, however, to be sure the “follow- 
the-pointer" system is functioning 

The impulses for training, in the “direc¬ 
tor” fire method, do nol How direclU from 
the “target hearing transmitlir” to the 
gun mount They are fed into range iloiks 
— more often called rangekeepers - in 
the plotting room The wh«fe hn control 
problem is analy/ed on these rangekeepiag 
machines, and the impulses for both eleva¬ 
tion and train are sent from tin range- 
keeper to the gun mount The other data 
that are fed mechanically to the range- 
keeper are the ranges, ^leh eome from the 
range-finders, and the spotting data (eor 
rections) sinl down by the othcer who do< s 
the spotting Thi latter is available, of 
course, only once the ballery has opened 
hre 

“Pointer” fire is essentially individual 
operation of the guns. This would be 
necessary were the control tower shot away, 
or ihf fife eoiitrol system generally put 

sends out Us ranges and delhitions over 
(lectrually operand visual sigind systems 
Ihe sighlstiier sets Ins sights to these 
values, the effet i of this being to displaie 
the axis of the gun from the ithseopic 
sights by amounts eahulated to taki care 
of llie rang! and dcihelton 'Ihe pointer 
puts the horizontal cross wire of the lele- 
scopie sight on tin target, the trainer puts 
the vertiial wire on It is tin pointer who 
fins when the firing signal is given — or 
as soon thereafter as he is “on" the target 
Should the plotting room cense to function, 
the officer in charge of the ballery, or the 
gun captain, would eall out the ranges and 
deflections as best he could, and continue 
the fire on his own control 

In addition to these, it may he staled 
that some experiments have been made with 
what js called "remote contred” direction 
of the guns Hire the control extends ai 
tuallv to laving the guns in elevation and 
in tram by power mechanisms, eliminating 
the “fnllow-lhe pointer” personnel and leav¬ 
ing only the loading and unloading of the 
battery for the gun crews This has nol 
generally been applied to large turret 
mounts, being used more for the lighler 
anti-aircraft guns 


Aluminum Tinning 
Flux 

T he difficulty attending the job of sold¬ 
ering aluminum has become traditional 
Of great significance, therefore, is a »ew 
tinning flux for aluminum, which makes 
possible simple soldering with coirunercial 
solders Called Amco, this flux is a product 
of the American .Solder and Flux Company. 

To tin aluminum, using Amco, it is neces- 
tary that the metal be properly cleaned and 
preferably roughened. On thin sheet metal, 
either a clean source of heat or an extra 
hot soldenng iron may be used On cast 
aluminum or aluminum alloys, the heat is 
supplied around the surface or from the 
opposite side. When the flux is applied to 
the surface and heated, the aoilon is at 
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The Mechanism of Mind 



WHY YOU ARE AS YOU ARE - 

and Xfou 0an "Po -filtout Dtl 


Did you ever atop to think wf/ij^you do the things you do? 
Have you often—when alone—censured yourself for impulsive 
urges, for things said or done that did not truly represent yout 
real thoughts, and which placed you at a disadvantage? Most 
persons are creatures of sensation —they react to instinctive, 
impelling influences which surge up within them and which they 
do not understand— or know how to control. Just as simple 
living things involuntanly withdraw from irritations, so like¬ 
wise thousands of men and women are content to be motivated 
by their undirected thoughts which haphazardly rise up in their 
consciousness. 

Today you must sell yourself to others—bring forth your 
best abilities, manifest your personality, if you wish to hold a 
position, make friends, or impress others with your capabilities. 
You must learn how to draw upon your latent talents and powers, 
not be bent like a reed in the wind. There arc simple, natural 
laws and pnnciples which—if you understand them—make all 
^is possible. 
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first the same as with ordinary flux, but as 
the heat is continued, a heavy white vapor 
IS given off. With this action, the dookldia* 
ing and tinning of the metal ukes place, 
after which ordinary tin-and-lead solder may 
be used 


MEDICINE 

'^HE dried and powdered bodies 
of five poisonons creatnres arc 
still used as medicines in China. 
According to l\.atural Uiftory maga- 
sine, tliese creatures, often depicted 
in jode carvings, are the lizard, the 
snake, the toad, the spider, and the 
centipede. 


Swedish Instrument 
FOR Locating Cables 

A new instrument, which makes it pos¬ 
sible to iorale accuralelv and rapidly 
underground cobles and piping, has been 
constructed b\ a Swedish firm, the L M 
Ericsson Telephone Company, of Stock¬ 
holm 

The device consists of three separate 
parts a transmitter buzzer, a cable finder 
with bmlt in frame aenal, and a finder coil 
The measurement i« bused on the principle 
that an electro magnetic field produced by 
an alternating current in a metallic con¬ 
ductor can affect a telephone receiver cir¬ 
cuit The alternating current is produced 
by the transmitter buzzer, which is con¬ 
nected to one end of the cable or pipe to 
be investigated, and also to the earth By 
carrying the cable finder in the direction 
of the cable, the exact position of the lat¬ 
ter IS easily determined through the in¬ 
tensity of the sound in the ear phones, which 
IS strongest right above the cable, 

In this way can also be fixed the exact 
place of an earth leakage, since the electro¬ 
magnetic field, and therefore also the sound, 
disappear at such a place It sometimes 
happens that an earth leakage has arisen 
without It bring possible to discover any 
visible injury to the cable armor after ex¬ 
cavation It IS then that the third part 
of the instrument, the finder coil, is em¬ 
ployed With Its aid, the precise point of 
the fault IS fixed Experiments also have 
shown that in cases where several cables 
were lying together, the one connected to 
the transmitter buzzer could be found with¬ 
out difficulty through the coil. Another 
feature is that a low-tension piower cable 
without a fault does not need to be put out 
of service if its route is investigated by 
means of the new method. 

The cable finder also can be used with 
success in locating gas and water mains. — 
Holgcr Lundbergk. 

Oil From Under 
THE Ocean 

M ore and more oil is being taken from 
wells drilled under the ocean some 
distance from shore Large numbers of 
wells have been drilled on the California 
coast from the extreme ends of piers stretch¬ 
ing out into the water. However, in Gal¬ 
veston Bay this under-water drilling need* 
no connection with the shore, mainly be¬ 
cause of the shallowness of the water. 
Aooordiiig to the Standard Oil Bulletin, 







Discovery well In Galveston Buy 


seltmogTsphic surveys were made on the 
floor of Galveston Bay covering an area of 
236,000 acres Later, a detailed survey 
■was made of 48,000 acres of the original 
236,000. Both jobs were done by crews 
living in a houseboat and working from 
special barges and boats This work re¬ 
sulted in the discovery of a buried dome 
and the first wildcat well drilled on this 
dome became a discovery well at a depth 
of 6030 feet. Two more wells were drilled 
— these being drilled from pile foundalioiiH 
as was the first It was then found ad¬ 
visable to change the method of drilling, 
and so a barge was put into use By this 
method a large barge, to provide a drilling 
platform, is filled with water and sunk 
over the location for a well. Drilling is 
done from a rotary table which stands up 
above the surface of the Bay Throughout 
the work area, the water is not more than 
12 feet deep, and when one well is com¬ 
pleted, it takes only from 12 to 18 houra 
to lift the barge and move to a new location 
There are now 11 wells completed and 
two are m process of drilling The discovery 
well IS about one mile from shore and the 
others vary in distance from three quar- 
tera of a mile to two miles. 


New Pneumonia 
Treatment Announced 

A new chemical treatment for pneu¬ 
monia, using a new drug, sulfathiozole, 
has been announced to the medical world. 
Physicians who tested it experimentally 
on human patients, reports Science Service, 
pronounce it even better than aulfapyridine, 
widely hailed in recent months as the chem¬ 
ical conqueror of pneumonia. 

The new drug is safer than aulfapyridine, 
and it does not make the patients sick. 
Nausea and vomitihg, which have been a 
distretalng feature of sulfapyndine treat¬ 
ment, are practically absent when sub 
fatfaiesole is given, physicians report. 

Laboratory experiments on hundreds of 
mioe show that the toxicity of sulfathisiole 
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It much lets than the toxicity of tulfapyr- 
idine, except m doses far larger than are 
needed to cure pneumonia. 

In the body, sulfapyndine js rather rap¬ 
idly combined or conjugated with acetic 
acid. This unfortunately makes the drug 
inert and useless in its effect on the in¬ 
fection, only the uncombined form being 
active. Tile new drug. 8ulfathia«)le, how¬ 
ever, combines with acetic acid to a much 
smaller eitcnt, so that most of the drug 
given IS ellerlive until it is excreted This 
means that doctors do not have to give as 
much siilfathiazole as sulfapyndine to 
treat a pneumonia patient Chronic poison¬ 
ous effeds from arcumulation of the drug 
in the body are much less apt to occur 
because sulfaihiazole is excreted more rap¬ 
idly than sulfapyndine 


FII.TKRS 

svOLACK-OlTS” in warring 
(ountries usually neressilate 
painting fiotorv windows, so that 
electric lights art neiessary m the 
davtime. In hnglaiid. complete ob- 
literutiuii of windows is obviated 
by use of blue windows and orange 
lights inside. During the day some 
daylight is trunsmitted. hut ul night 
the blue glass will nwl transmit 
outwardly the inner orange light. 


“Invisible” Glass 
Camera Lenses 

A METHOD ol coaling camera lenses 
with evaporated nulallK Huorides, 
wliuh greatly inereases the effective speed 
of lenses, prodines a marktd improvement 
in contrast under adverse lighting condi¬ 
tions, and eliminates flare and gliost im¬ 
ages, was recently announced by Dr C. 
Hawley Cartwright of the Department of 
PlivsKs of the Massachusetts Institute of 
Technology. 

Dr Cartwright presented a paper in 
which he reported studies of a highly cor¬ 
rected //2 lens composed of five separate 
eh mints on all surlaces of which a fluoride 
film hud been deposilcd The effective speed 
of this lens was increased nearly 1(X) per¬ 
cent The extent of the iinprovement by 
coating, he reported, depends on the com¬ 
plexity of the lens The increase m speed 
obtained by coaling a three-element //3-5 
lens was much less than for the //2 five- 
clement lens 

The method is an outgrowth of Dr. Cart¬ 
wright’s earlier work with the help of Dr. 
■A Francis Turner, wholi resulled in re 
diieing reflection and adding to the Irans 
mission of light through glass. It is well 
known that faster and more highly cor¬ 
rected camera lenses require a large num¬ 
ber ol separate elements Each separate 
element reflects about 10 percent of the 
incident light Thus, good camera lenses 
ordinarily have transmissions of only about 
60 percent. 

Dennis Taylor observed in 1892 that 
tarnishing of camera lenses tends to in¬ 
crease their effective speed The tarnished 
surfaces of the glass elements of high re- 
fraettvo index diminished the reflection of 
light from the air-glass surfaces and tharo- 
by increased the transmission of the whole 
camera lens. Various methods were de¬ 
vised for artificially tarnishing glaai, but 
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The patient often under-estimates his in¬ 
jury, frequently stating that he has a “kink” 
in hia back and that the disability is of no 
importance. Frequently there is no de¬ 
formity of the back, though there is always 
a backache of varying seventy Regardless 
of the insignificance of the injury, he urges, 
one should feel suspicious of a spinal frac¬ 
ture when pain in the back is present 
Dr. Conwell goes on to state that to many 
lavmcn a broken back or neck is a broken 
back or neck, which results in sudden death 
or paralysis—total disability This gloomy 
point of view is the heritage, he adds, of 
days before the introduction of the X-rays. 
With existing treatments most patients may 
be expected today to recover and return to 


Cellulose Pulp From 
[ Australian Tree 

W OOD pulp for use in paper, guncotton, 
textiles, and the thousand other use# 
of cellulose may be grown on “tree farms” 
of limited acreage in the warmer parts of 
the south, through the adoption of a fast¬ 
growing Australian tree, casuarina, i‘ the 
belief of Prof Donald D Bode of the Dni- 
versity of Tampa chemistry department 
Casuarina trees will grow 35 feet high 
with nine inch trunks m six years, 56 feet 
high inlh 17-inrh trunks in 12 years. They 
will produce from four to six cords per 
a«re per year, as compared with one cord 
per acre per year for southern jack pine 
Moreover, a cord of casuarina wood is one 
fourth heavier than a cord of jack pine 
The Florida stale forestry service esti¬ 
mates that to supply a 200-ton mill with 
slash pine, 120,000 acres under forest man¬ 
agement are needed The same mill could 
be supplied by a 24,000-acre tract of casua- 

The tree can be grown on poor soil, down 
to the very edge of salt water it must not 
he attempted, however, except where winter 
temperatiiree do not drop below a mean of 
54 degrees, Fahrenheit, for the coldest 
month, and ft must be carefully protected 
against fire, to which it is unusually sensi- 

The casuarina is a strange-looking but 
beautiful tree It has no leaves, their place 
IS taken by extremely slender, long, jointed 
greenAwigs, somewhat resembling the com¬ 
mon horsetail or scouring-rush — Science 


I XLIICO MAGNET BARS] 


BLAN 


^HE liny crystals which are regi¬ 
mented, line after line, to make 
Polaroid, are so small that three 
billion of them would just about 
rover the head of a pin 1/16 of an 
inih in diameter. 


Dry Method, Positive 
“Blue Prints” 

S INCE the beginning of blue printing 
more than 40 yeara ago, there has been 
a constant search for a dry method of mak¬ 
ing positive prints Blue printing is a five- 
step process employing wet development, 
necessitating such ojrerations as washing, 
fixing, drying, and the like. Moreover, blue 
prints fade when exposed to light. They 
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Replacing Car nalba 

T he American chemical industry has 
been shown to be elastic and adaptable 
in many cases since the present war in 
Europe began The latest evidence to that 
effect is the successful replacement by Fos¬ 
ter D. Snell. Inc., of a large proportion of the 
camauba wax in water waxes by other ma¬ 
terials haring a free and open nurlcet. Car- 
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nauba wax la an important ingredient in 
many widely used lormolas, particularly for 
making floor waxes Yet carnauba la hard 
to get because of the war and there has been 
erratic fluctuation in prices 

One specific replacement product has 
gloss and other properties similar to the 
usual gloss drying waxes, yet it contains 
only 34 pounds of carnauba wax per 100 
gallons. 


Oiled-Earth Paving 

O NE day back in 1929, Paul E. Tfgnor, 
field engineer for The Glenn L. Martin 
Company of Bahiinore, accidentally upset 
a small can of iubricating oil which he was 
using on hiB lawn mower in the back yard 
at his home The oil penetrated a mass of 
red clay and Tignor, always of an in¬ 
quisitive turn of mind, bent down to exam¬ 
ine the oil soaked mass of earth He found 
that, in Its oily condition, it could readily 
be mixed into a sort of dough 
This gave Tignor an idea, and from that 
simple beginning Ik developed a wholly 
new paving process parlKuUrly designed 
for use on airport runways and which has 
siibsiquently been adopted as a standard 
surface m many niiiniiiiial airports 

At that lime Tignor was seeking a long- 
wearing, waler-prool surface for a 1600- 
foot airplane runway which he was about 
to conslruct for the Marlin company at its 
Middle Kiver plant near Baltimore He 
eoatinued his experiments by mixing vari¬ 
ous types of oil, asphalt, and the like, with 
the native sand, clay, and gravel of the 
ana until he found a satisfactory combina¬ 
tion That the formula was a good one has 
siiiie been evidenced by the fact that the 
runway he laid down in 1930 is BtiU in 
an excellent condition 


(ORRECTION 

I N’ giving the dimensions of the roadway 
on lilt pontoon bridge across Lake 
Washington, at .Seattle, in our Februdry 
article, “A Bridge That Floats,” it was 
slated that there would he 21 foot sidewalks 
'Jhis was a typographical error, it should 
have n ad “two 4 foot sidi walks.” 


Trichinosis and Pig 
Inspection 

A PRACTICAL plan for the eradication 
of dangirous trichinosis, at a cost of 
from 25 to 50 cents per pig slaughtered, 
was pnsenled recently by Prof. Thurlow 
(' Nelson, of Rutgers University, before a 
meeting of the Aincriran Association for 
the Advancrnienl of Science. The plan de¬ 
pends, according lo Science Service, on 
widespread use of a new, simple skin test 
for triiliinosis developed by Drs G W 
Bachman, D L Augustine, and Hans 
'1 heller It has been used successfully by 
the New York City Health Department 
during the past 18 months 

"Every seventh to tenth garbage-fed pig 
slaughtered in this country today is wormy, 
infected with the most dangerous worm 
known to man ” Prof Nelson declared. 

Humans eating the meat of such ammals, 
unless it is thoroughly cooked, may de¬ 
velop the serious and often fatal m^dy, 
tnchinosiB. Federal health service esti¬ 
mates show that the tnchinosis problem 
involves some 17,000,000 people, several 
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hundred ihoutand of them tuffering the ments are made, need n 


diseaae, and probably aeveral thousand dy¬ 
ing from It every year. 

By Prof Nelson’s plan the new skin test 
would be madt on every hog slaughtered, 
both in commercial parking houses and on 
farms slaughtering for home and local con¬ 
sumption The cost of this, once arrange 


cents per animal, and may be as low as 25 
cents The New York experience with the 
test shows It IS accurate to within less than 
3 percent, and the error is in the direction 
of safely since, with one exception, all the 
mistakes made were diagnoses of trichina 
infection w'hcre it did not exist. 


SENSATIONAL NEW 

SHAFT TOOL.' 


Problem : 
The Medians 



3 6" C ompule the h nglhs of the three sn 
of the triangle so tonnlruited 

That ought to be easy bend your answi 
or any letters about the problem to Ln 
tenant-roDimandcr I conard Kaplan, in ti 
of Scientific Ainiruun, 24 West 40ib ^ 
New York, N > and llicy will be I 
warded, unopcni d, to him 

Solution to the 
Problem of the Chord 
AND Arc 

L IEUTENANT-C.OMMANDER Kapla 

J problem last moiilli read as follov 
Find the radius r of the iirtlt in wliicli 
24' chord subtends a 25' arc Also, if tl 



seemed pretty elementary, try taking the 
following sequel to it in high gear Deduce 
a series wiiieli defines the radius r explnidy 
in terms of the chord < and ihe arc a— 
a senes, that is which will permit numerical 
computation of r by direct subatilulion of 
the known values of c and a 

How much real trouble one man can statt 
with just a few little words' Well, here are 
the iolutions 

The conditions of the problem are ex- 
preaaed by the following equations 

2r8inx = c (I) 

2rx=:a (2)‘ 

Dividing (1) by (2), we have 

“HA _ -J- - - .96000 (3) 


1 he value ot * which sHlishcs this equation 
may be shown to lie between .492 and 493 
radians An inK rpolation may he made for 
the n*xt two figures to uhiain five place 
Bccuraiy, us shown iii the table below 


as we have been offering our readers for 
several months past, each time publishing 
the solutions in the succeeding month's i^ 


I .493 .47327 | .95998 J 

.Substituting this value of x hark in equation 
(2) give* 

r _= 23 361 ft (uns) 

2x 2(49288) 

To evaluate r without the use of trigoiiom 
ctric tabliR, sinx in equation tdj is re¬ 
placed by Us scnih equivalent. 


60,480 

The senes shown in (5)' may he reversed* 
— madt ixplidl in x instead of z- by set¬ 
ting 

X ^ z' + Az* -f Bz* -f Cz‘ (6) 
ihen siilisiiiuling this value for x in (5)', 
and plaiiiig the lotlfidinls of the different 
powtrs of z separatelv equal to /(n>. thereby 
idiluining the values of 4, H, and C The 
senes thus reversed will be found to be 


’ 21,192,000 

To gel a series which expresses r direrlly 
instead of i, ihe value of the latter m givea 
in i7) IS substituted hai k in equation (2). 
The capsizing of the sines required by this 
operation may he acromplished by ordinary 
division. The resultant senes is 
__ a / z 13z« 

' "2v zV“' 40 13,440 

- A 

24,192,000/ ^ 

where, as already indicated in 15)' above. 

For the specific values given in llic problem, 

and 

r := 25 /i_.24 ] 3(24)» 

2V'^V 40 13,440 

25 3610,1. 

24,192, 000 / 

•8m Rorstlo N RoMnion'i "Haw Unlvsnltr 
Ali^rs'J—laer—tvlaon, Ptalnnsy, Blakeouzi k Oo — 
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hit ham) deft. Co whero you will in Ameri¬ 
can fireamn manufactnnng plants, you will 
find the Fred Sloanea and the Pat Murrays, 
symbolic of that precision, that care, that 
accuracy which has diBtingiiished American 
gun making from the time of the early 
Revolutionary flintlock to the present day 
Carand nfle. In these days of international 
unrest It's comforting to know that we’ve 
got men in this country who can and do 
make some of the finest guns in the world 


Sportsmen’s Shows 

W HEN any one of the chaotic propen¬ 
sities of this weird world appears 
to choose our particular self on which to 
vent its spleen, we usually find soul satisfy¬ 
ing surcease bv smashing a couple of dozen 
“birds” on the skeet field, wading a rippling 
trout stream, or, mayhap, imagining we are 
drawing a bead over tlie rifle sights on our 
pet peeve of the moment Hut through win 
ter monlliB this panacea is not loo ea«v 
to achieve, so we say 'Tiless the man who 
thought up the idea of the sportsmen’s 

There, for one glorious week in February 
or March of each winter one ran utterly 
lose oneself among the myriad of guns, 
fishing rods, and evcrvtliing that goes along 
with them. We heartily recommend a visit 
to your local outdoor show It will sweep 
away the cobwebs of too much business 
strain and put you in tune with the open- 
air activities soon to he with us As this 
copy reaches print, New York and Chicago, 
between February 17 and 25, will stmul- 
taneoiisly be admiring new giiii models or 
longing for that 4-niince trout rod On the 
heels of these exhihils will come shows 
in Philadelphia, February 26 to March 2. 
in Detroit, March 2 to 10, in South Bend, 
March 6 to 10, m Indianapolis. March 16 
to 24, in Minneapolis, March 23 to 31, in 
Buffalo, March 30 to April 7, and in many 
other cities and towns hundreds of things to 
gladden the sportsman’s heart will be on 
duplay 


From the Mailman 

R. C R asks if barrels of second hand shot 
gun, 1912 vintage, will withstand modern 
high power loads. . . Ans: Be careful of 
ancient barrels, especially twist, laminated, 
or Damascus Many ammunition makers 
now enclose slips of paper in shell boxes 
warning against use of heavy loads in old 
types of barrels. 

P. R L. wanu suggestions for authoritative 
books on firearms for beginner. . . Am 
“American Shotgun” (Askins); “In The 
Gun Room" (Burrard); “The Rifle in 
America” (Sharpe) ; “Guns and Cunning” 
(Curtis): “The Bird, The Gun and The 
Dog" (Sands). 

Pot-Shots 
AT THINGS NEW 
Books or the Moment include Dr John 
B. May’s revised edition of “Natural 
History of the Birds of Eastern and Central 
North America," Ray Camp’s “All Seasons 
Afield With Rod and Gun," and “Hawks in 
the Hand" by the brothers Frank and John 
Craighead. And speaking of books, if you 
haven't oopiea of the “Handbook on Shot- 
gna Shooting” and the “Handbook tm Small 


Bore Rifle Shooting" in your library, your 
bookshelf rea^y isn’t complete. Both of 
these inexpensive books ore published by 
The Sporting Ams and Ammunition Manu¬ 
facturers’ Institute, we’ll gladly tell you 
more about them if you’re interested 


Beldinc & Mull (Geo McG Frybcrger. 

Successor) have published a handbook 
(50 cents) on reloading and handloading 
of ammunition lor revolvers, pislols, rifles, 
and shotguns which provides the powder 
puttejrrr, both novice and old-timer, with 
practical suggestions on why and how to 
reload, on primers, powders, bullets, ballis¬ 
tics, tools, tables of charges, and accessories 
For beginners’ benefit, unduly technical 
phrases have been omitted, but advanced 
handloaders will also find much of interest 


Ithaca Gun Comcany, in answer to field 
trampers’ plea for a light, yet safe shot 
gun, has replied with Model 37 “Feather 
light” pump gun in 12, 16, and 20 gage at 
respective weights of 5^j, 6, and 6’/j 
pounds, with every piece proof-tested at 
loads developing 7’^j tons pressure “Fealh 
erlight" i.s available in any choke, has 5 shot 
capacity (with plug to conform to 3-shot 
Federal Migratory Bird Law), 2\ inch 
chamber, 14 inch stock, drops of 1% inches 
at tomb and 2% inches at heel, full pistol 
grip with gripcap, hand checkered stock 
and fore-end, and engraved receiver. 


Internationa! Reslarcii Corporation. 

makers of the Argus cameras, have an 
noiinttd a new S5mm prismatic spotting 
’scope which has been acclaimed the “hoi 
test” thing on the market. It is 14% inches 
long, weighs 43 ounces, comes with standard 
magnification of 20X and offers 14mm eve 
relief, thus providing comfort for gunners 
who wear glasses Optional eve pit res of 
12 8X and 26X may be had at sbght extra 
tost and both are interchangeable with the 
20X At IBO yards the Argus “Spotscope” 
offers a field view of 11 4 feet with the 20X, 
16 5 feet with the 12 8X, 6 3 feet with the 
26X. Metal caps protect both eye piece 
and objective lens during transportation 


Harrington & Richardson Arms Com 
PANY, for convenience in carrying, pro 
teclion against lost pieces, speed in prepar 
ing to shoot, offers a finely balanced single 
barrel shotgun in two frame weights, both 
equipped with black walnut stock, semi 
bcavcr-tail fore-end and auto-ejector The 
4% pounder has a 22 inch barrel, is cham 
bered for .410 and 28 gage, while heavier 
model, in 12, 16, 20, 28 and .410 gage, has 
26-inch barrel and vanea in weight from 
5% to 6% pounds, depending on gage. The 
410 in both models lakes a 3-incb shell 


Redfieu) Gun Sight Corporation offers 
to “X-riug" devotees a new streamlined 
(no projections to catch on gun case or 
clothing) precision nfle target sight with 
60-minute elevation adjustment, eight indi¬ 
vidual quarter-inch positions in a two-inch 
extension from front to rear and gn 18- 
minnte windage scale in each direction 
'When sight radius is changed by moving 
sight from one P98ition to another, correct 
elevation is automatically maintained 
Scales are shown by dark figures on pol¬ 
ished suiface in 3-minute gradations With 
opposite side blank for individual markings. 
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home. The reedy-mide type are provided 
with an opcninj either (or 8- by 10-inch 
or 11- by 14-inch printB These may serve 
in most cases, but many workers will find 
it more satisfactory to cut ihnr own for 
two reasons, they ran cm the opening to 
any size they may wish without lieing re 
stricted by the two sizes comnierciany avail¬ 
able, and' secondly, they can vary the effert 
of the opening by using top boards of vary¬ 
ing thicknesses to obtain different beveling 
effects 

The opening is cut with a aliarp knife 
held at an angle against a guide of some 
sort. This provides the attrarlive beveled 
edge. A straiglit edge and a knife will do 
the job, but in order to assur^^againsi the 



Figure 4 


nect-ssary to lav down a sheet or two of 
lardboard under the mount being tut Due 
to the fiopiilarilv of the (nl out moiinl, two 
mount nitliTs liavt been introdiired on the 
market, lh< Xario and the Cut A Mat, itn 
latter making it possible to cut circular 
openings ( Sec I igiire 4 ) 

Conventlonaliy, prints are tisiiallv placed 
on the mount so tliat the top and two sides 
are the same distance from the edge, leaving 
the space below the print about Iwiie, 
more or less, the lop dimension. This rule, 
however, cannot always be followed, as in 
the case of a long picture or a rather small 
print on a large mount In such cases, the 
worker's personal judgment must guide 
the proper placing of the print 

As a general rule, the color of the print¬ 
ing paper dictates the color of the mount 
to be used For white pnnts use the whtle 
side of the mount, for buff or ivory, the buff 
side. 

Figures 1, 2, and 3 lllnstrate the prinripal 
steps in mounting a print with a cut-otil- 
opening. Figure 2 shows the top board 
being set into place. The print is first cen¬ 
tered on the bottom Or base mount so that 
it will fit properly into the opening, and 
some dabs of rubber cement are sppbed 
all around the print on both mounts as 
well as a dab or two under the print itself. 
In this type of mounting, the white border 
ne^ not be removed from the print be¬ 
cause the top mounting board effectively 
covers it. 

^en the job is finished, use a block of 


art gum to clean marks off the surface of 
the mount Hang in an appropriate phyce 
either by using a gummed tab provided 
with a hole for hanging on a picture hook, 
or Slime such device as the Braquetle ad 
jiistable picture frames 

Quantity Printing 

W HEN a number of prints from a single^ 
negative arc desired, particularly 
when the prints are quite Ismall, as when 
making greeting rknls, it becomes a labori 
ons and tedious job to develop the prints 
individiianv Normally, prints are exposed 
and droppi d into the developing trav one at 
a time However, if care is exercised it is 
possible to develop three or four small 
prints at a time After determining the 
proper printing time, expose a number of 
prints and keep them iindir rover Take 
up lliree or four ami iinnierse them in the 
dtvi'liipe-i soliitiiin at iiiti reals of, sav, five 
see onds. Thus, tlie seroiid would he ini 
mersi d five seconds afti r the first, the 
tliiril five seconds later, and so on It is 
not loo iliffiriill a task to keep labs on ihe 
prints and know whnb one went in first 
Besides, in a inimitc and half developing 
period, five stroiids or so i« not going to 
make murh dille reiire Also, it does not 
have to be five seconds, the' prints tan lie 
immi rsi'il raiiidiy one afler the other see that 
all three or four are in willim five aeromls 
or less If the fivcseeond interval srhcine 
IS rinploved thr prints will be pulled out 
at tin end of the developing tune in the 
order in wliirli liny went in 

Prl-Settin« For Action 

M WY pbeelograptiir workers frequently 
evperiinn difiiriilly in stopping 'h%j 
action of a moving eibjee i as it approncho* 
ibernmera l'«iialK the reason is that they 
attempt to fortis the siibieel as it is moving 
I Ins has two disadvantages you have to 
ke-tp fen using up to the artiial exposure, 
anil the cone enlration on fen using causes 
you III forget lh< I'omposiiieen anil pirtorial 
interest of the siib|icl Use If In olher words, 
vi'U are so absorbed with the- mei hanics of 
the camera that you have no eye for the 
picture The belter way is to set your foeus 
in advanre on some given objeei winch tlio 
subject 18 due to pass We hen the subject 
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reaches this point, snap the shatter and your 
picture will be sharp, particularly if you 
have stopped the lens down somewhat to 
provide depth of field ‘‘Bumpety-bump” 
was made in this way by pre-focusing on the 
post When the pony reached the post, the 
shutter was snapped Due to the dullness 
caused by an overcast sky, a longer snap¬ 
shot exposure was required than was neces¬ 
sary to stop all movement. However, the 
result was satisfactory 

Portrait Background 
Shadows 

P ORTRAITS that include three quarters 
of the figure usually give conaiderable 
trouble because of the problem involved of 
how to balance the subject, where to put 
the hands, and so on Illustrated here la 


It is Easy to Take 

BETTER PICTURES 

... if you know a few of the aimple 
fundamental requirements. Once you find out how your camera works, learn 
how to make correett exposures, and master the basis of composition, your 
camera results will show immediate improvement. You need not wade through 
text books, dry treatises, in orsler to obtain this information. Into "So You 
Want to Take Better Pictures,” the author, drawing on a varied experience 
in photography, has packed just the things you need to know. Questions 
and problems have been anticipatod, answered in detail, for the camera 
owner who has his developing and printing done at the photo shops. Written 
as a running story of your camera and how best to use it. 

Chapter Summary: What Your Camera Does; Equip¬ 
ment for Better Photography; Indoor and Outdoor 
Pictures, Portraits; Action Photography; Candid Pic¬ 
tures, Angle Photography; Color, Tricks with Your 
Camera, Troubles and How to Overcome Them. 

"SO YOU WANT TO TAKE BETTER PICTURES” 

By A. P. PECK 

Associate Editor, Scientific American 


the 210 pages (16 chapters) is all you 
need to know to guide you along the path 
better photography. Dozens of illustra- 
ns help to explain the text. Board covers. 

Order direct from 

MUNN 8i CO., INC. 



though a box or similar object would serve 
as well In addition to a suitable pose and 
lighting, a shadow of the figure was pro¬ 
jected on tlie barkgrnimd by means of a 
low-placed spotlight Observe how this 
shadiiv, not onlv aids the composition but 
also imparts a certain gayety to the picture 
that seems entirely suitable to this particu¬ 
lar subject. 

Focusing by 
Guess 

M any cameras are of the inexpenaive 
type, which usually means a lock 
of any type of automatic focusing device, 
such as the range finder and reflex focusing 
conveniences So their owners must leom, 
at the very beginning of their photographic 
hobby career, how to estimate distanoes 
by sight. For close distances, such as those 
required with close-up supplementary 
lenses, it will doubtless be found necessary 
to use a measure of some kind; for work 
at longer disunces, distance-estimation by 
guess must be resorted to. 

Some persona get it quickly; others re¬ 
quire considerable experience before they 
catch on. A standard method of learning 
,^to estimate distances is to look towards a 
subject a certain distance away, rngke a 
guess at the distance and then measure the 
distance to see how close your guess wss. 
Another wsy is to look st a piece of furni¬ 
ture, such as a sofa or a long table and 
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make a guen at it* length. Another is to 
master a basic distance estimate of say five 
feet and judge all distance in units of five 
feet. Each worker diwovers some little 
method of his own The fact is that most 
amateurs do pretty well at guess focusing, 
even though it is considered that medium 
small stops are used 

Is Chrome Alum 
Stable? 

T his question, propounded in Foto Re¬ 
view, and one frequently asked by ama¬ 
teur workers, is answered fully and authori¬ 
tatively by Mr LeRoy Roaelieve The 
answer follows: 

"Chrome alum in its dry chemical form 
IS fairly stable and may be kept for a long 
time in the original container However, 
short-stop baths and fixing baths contain¬ 
ing chrome alum do not keep well as the 
hardemng and physical properties of 
chrome alum break down very rapidly in 
solution in the presence of an acid Hence, 
solutions containing chrome alum should 
be clianged often in order to realize the full 
benefit of the hardemng properties of 
chrome alum itself Particularly slop baths 
used between development and fixation of 
negatives should be freshly mixed each time 
before use snd discarded after treating a 
small quantity of film " 


Candid Photography 
Is Still With Us 

T he miniature camera started out years 
ago as a convenient medium for shoot¬ 
ing pictures of people candid-wist, and it 
appears that the magic of the word “candid" 
still fills the air A great many persons 
still look upon the mimature camera as a 
dandy wav of getting pictures of people 
when they aren’t looking We know that 
today many so-called candid pictures are 
taken not only with the awareness hut also 
with the CO operation of the subject, and 
this arrangement has, in fact, proved to be 
the better method in a great many eases, par¬ 
ticularly in the matters of suitable lighting 
arrangement and posing. 

The accompanying illustration is an ex¬ 
ample of pure candid and was shot at j/2 8, 
1/Mlh of a second, during an outdoor bene¬ 



fit. Both subjects were absorbed in their 
separate tasks, the'one at the easel, the other 
posing, so that the photographer was able to 
shoot without disturbing either, yet under 
suitable conditions, both as to lighting and 

The Intimate Touch 

W L don't know how the print "New 
Hampshire’’ will strike our readers; 
w’e are r< producing it as a hit of self-in¬ 
dulgence in the hope that it may strike a 
response in others of our readers with like 
interests. Why did we select this subject 
during a leisurely walk along a country 



“New HaiiipBliire’’ 


road m New Hampshire’ Well, chiefly be¬ 
cause It was u puce of laniKcapt removed 
from all ihe surrounding lerniory yet char- 
ailenslic of the whoU (ountrysidc Here 
we had a tomfortahle viewing angle that, 
in a small, intimate spare, tidd the whole 
story of the uniquely beautiful New Hamp 
shire countryside The lighling was delight¬ 
fully right and the small cloud strategically 
“slopped" in the only place in the picture 
wilt re It filtetl best Somehow even the size 
of the cloud, and its shape, are appropriate 
A bigger cloud or a smaller one, or one of 
different shape, might have stemed out of 
place. 

Amidol Developer 
FOR Paper 

F or greatest transparency in heavy 
shadows and a rich blue black color 
whi n enlarging on bromide papers, a de 
veloper that has been the favorite of many 
earnest workers for years is made up from 
the amidol formula. One of the principal 
reasons why it does not enjoy the wide 
popularity that it deserves is its perishable 
nature. It does not keep and must be made 
’up at the lime of using For those interested 
in trying the formula, here it is- 
AMIDOL DEVELOPER 
Sodium sulfite, dry .3/4 oi. 

Potassium Bromide .. 10 grains 

Water to.20 oz 

then add: 

Amidol . 50 grains 

Develop at 65 degree* for two to three 
nunutes. 
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FINER 
INDOOR 

MOVIES... USl THIS LENS 

NONT let poor light- 


movie taking Equip wKh 
an ultra-fast WoHcnsak 
Cine Velostigmat* — 
ideal for indoor and 
color work Fine optical 
corrections give rich, 
brilliant details Econo- 
mleal, too' In 1" and 2' 
focus / I 5 for 16 mm, 
and 'A' focus /l 9 for 



fmiTE 

FOR 

FREE BOOK 


WOLLENSAK OPTICAL CO, 

529 Hodion Ave Rochwicr, N Y 


WOLLEN'iAK 



unap THIS tonight 


Youll find It easy, if you use 
VICTOR Lighting Equipment and 
follow our suggestions in the instruc¬ 
tive folder offered below. 

VICTOR Reflectors increase the ef¬ 
fectiveness of Photolamps many 
times, make snapshots almost as easy 
to make indoors as out! 

Only two Photofloods in VICTOR 
Reflectors were used m making the 
picture above: a No. 1 at the camera 
and a No. 2 to the right, slightly 
behind and above the subjecU. Made 
in 1/10 second at f/5.6 on Panatomic 
X Film. 

See your dealer—or write for our 
FREE Instructive Folder. 


Jamet H. Smith & Soni Corp. 

246 CoMax St. _GtHy, Ind. 


IVIC T O 


Dust Specks On 
Gevaluxe Prints 

A s everyone probably knows, Gevaluxe 
. prints cannot be handled as freely as 
prints made on other papers because of the 
uniipie surface This surface, which resem 
hies a sort of hardened velvet, the result ol 
an emulsion mixture which consists of finely 
ground rabbit fur mixed in wilh the gela 
tin and emulsion, has a way of catihing lint 
and dust which is difficult to remove by the 
usual method of blowing or wiping the dust 
away An efferlive method is to use u small 
sable brush, bone dry Push th« -end of the 
brush against the individual bus of dust and 
lint until the latter have been dislodgtd 
Then simply blow the dust away It is onlv 
d matter of dislodging the dust from the 
surface “carpet ” 


Panorama 
Without Tripod 

O NE of the most interesting pictures 
made by amateurs during the course of 
the New York Worlds Fair last year, was 
a panoramic «hot taken without benefit 
of tripod (II angle luhlirdlions Mrs Dora 
K Howe, of the London Tirruie Camera 
Club (New York), who niudt the picture, 
says she used the surface of a none ledge, 
swinging the camera arouiul from left to 
right of the Conn of Nations area, halting 
for exposures at each liirn In all, she made 
four exposiiies which, by ovirlapiiing slight 
Iv at the edges, gave her a (onliiiiious pano¬ 
rama of the scene with tlii exiepiion of 
one joining, where the clouds fail, d to mesh 
'Ihib she plans m correct with pencil work 


Posing Tips 

H ere arc a few hints that will help you 
to determine rami ra position, lighting, 
and so on, for various types and situations 
/.<mg fore Camera should li< above the 
head, with latter at three quarter angle 
Hrond Face Camera level, shooting almost 

I’un Aoie Camera above head, nearly full 
front, with head bent 
/.oiig \ eck Camera aliove head, bend 
III ad 

Buhl Head Camera below, front lighting. 

reflection from below at one side 
Furrowed Face Diffused light, flat lighting 
High ( heek Bones Broad front lighting 
Hollow Cheeks Front, side bghting. 
lull Linfcih and Group Flat top lighting, 
siriimd toward floor 
Babies Camera low, flat lighting 
Hands Edgi-wise to camera or nearly so, 
shade with screen 


Keeping Developer 
Solution 

F or ideal preservation of developer stock 
solution, it IS reciimmeiided that the 
bottle he kept full at all times The usual 
method ol achieving this is to have on hand 
a supply of marbles and drop in a sufficient 
number to keep tho solution near the top 
Another method recently suggested to us 
by a druggist is to turn the bottle upside 
down The liquid seals the opening and 
makes It air-tight Sounds reasonable 
enough. The only diSBculty would be in 
keeping the bottle upright when standing 


BOOKS—-BOOKS 

o 

r 

Amateur Photographers 

New Wavs in PhotochapHy, by 
Jacob Deschm. Eiminently practical 
from every point of view, this new 
book eonlains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It rovers the 
whole range of amateur photography, 
discussing such things as triik pho¬ 
tography, photomuruls, retouching, 
infra-red, and .a number of other sub¬ 
divisions that will not be found else¬ 
where in as clear and concise a man¬ 
ner. $2.85. 

So You Want to Take Better Pic. 
Tl'HES, by A. P. Perk A friendly, face- 
to-face chat u till the camera owner 
who has his developing and printing 
done at the photo shops, yet wants to 
know enoiicii about his camera and its 
uses to enable him intelligently to 
utilize it to best advantage Ouer 200 
pages, dozens of illustrations, $210 

Umversai Photo ALMAif *«and Mar- 
ivlT Glide. How, when and what to 
photograph in order to make money 
with your camera; where to sell dif¬ 
ferent types of prints. $1 00 

Aviatfiir Fii m Making, hy George H 
.Sewell, A R PJS Useful to the begui- 
ner as well as the expert moi ic maker 
Tells about films, lameras, exposure, 
film editing, stars telling with the 
camera, and so on. Illustrated, fl 60. 

Champlin on Fine Grain, by Harry 
Lhampltn A complete hand-hook on 
the entire siilijeet of fane grain, in¬ 
cluding formulas and how to com¬ 
pound and use them $1.85. 

Photocraphic Hints and Gadgets, 
hy Fr.iprie and Jordan. Howto make 
all kinds of photographic accessories, 
from film clips to cameras to light¬ 
ing equipment, and so on; 2S0 articles 
and nearly 500 illustrations. $3M. 

Portrait Photography, by H. Wil¬ 
liams Fundaiiientnl principles of 
composition and lighting, paving the 
way to satisfactory results in this 
I particular branch of photography. 


Photographic Enlarging, by Frank- 
lin I Jordan, F R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of correct 
technique. $3£0. 


Prices Quoted Include Postacc 


We Can Supply Any Photographic 
Book in Print 


SCIENTinC AMERICAN 

I 24 West 40th Street New York City 
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(Ircrn $110 $125 $190 $2 75 $3 75 
or Blui 1 95 2M 3 50 4 00 5 75 

MIMOSA AMERICAN CORPORATION 

486-5lh Ave., New York 


INVENTORS 

W«ll flAUbluhcd iirm ia in comm^f' 

pncuily in iha pboiogr«phic and optical 
Writ# to Boa ^fJOOO, c/o Sciantific Amarican, 
24 Wait 40 SirMt. New York City 


FIFTH ANNUAL 
SCIENTIFIC 
AMERICAN 

PHOTOGRAPHY 

CONTEST 

More Prizes. More 
Opportunities to Win 

So iucceMlul have been 
our poft conteau, that we 
have been encouraged to 
expand the next one to 
even greater size. Detaih 
are now being completed. 

Watch for the 

ANNOUNCEMENT OF 
RULES and PRIZES 

To Be 

Published Soon 


on n» narrower end Thia can easily be ac¬ 
complished, of course, by standing ihi 
bollle in a torner, in a box, hi tween two 
standing objects, or by other means 


WHAT’S NEW 

In Photographic Equipment 



Filmo MssThR 8 Projector Features 
raik and pinion lilt, whin by p'ctuee is 
positioned on senin by turning knob, cen 
Irali/eil swilili panel, with separate con¬ 
trols for lamp anil motor mounted on pro- 
jei tor basi , radio tnltrference cliimnulor, 
allowing radio music iii same room during 
projeelion; lens-lork permitting projeclion 
Kits to be locki d in posmon after focu^mp 
Finished in ebony lilack, with chromium 
trim Has Hill i llowi-ll film-proteetiiig, 
aide tension fealun, framing ileyici , takes 
300, 400, or 500-walt lamps 


Nikok Print Wamifr ($4 75, |7 7j» 
Prints (and films) washed bv deviie hi 
tween leaves of verlical "book" made of 
spei'ialK proeesseil absorbi nt fabric Prints 
cannot touch eai h other Filtering action oi 
ilolli assures i lean water Rubber hose, 
approximately 3 fi 11 long, attacbi H to faucet 
by means of tapered lonnulion Supporting 
fiami madi of stuinliss steel In use takes 
ont third spare of ir.iv, not in iisi, fold® 
flat Availaldi in two sins 8 bv 10 inches 
and 11 bv H imbes Sice, 8 bv 10 accommo¬ 
dates fifteen prints tins size, or equivalent 
area of smalli r prints Si/e II b> 14 lakes 
Kfi prints tills size, thirlv 8 by 10, and so on 


Si I'EiiFLVsii Si'Nini No 2 Incorporates 
own davligbl blue color roirei'iion filler 
to change lolor ti mperalure of light sourto 
to equivalent of liright sunlight Its use 
with any regular daylight lolor film, indoors 
or outdoors, without a filtir, said to produce 
natural color reproduction with all colors 
in their eorrerl relation to <ach other 


\rFA Tevturf ScRiFNS, ) hv 7 inchis, |1 31) 
per screen or |6 for set of four, which 
also includes 8- bv 10-inch border mask 
with 4'’2 hv 6'.(i-in<h etching edge opening 
Size 11 hv It Indies avadahle separalclv at 
St each, in sets of four 112 50 per set 
border mask for falter not available 


Kel Griftinc Cvrd Kit ($1) Designed 
for producing greeting cards photo 
graphirally Includes 12 different greetings 
Christmas, New Years, \alcnline's Day, 
Birthday, and so on. 


F-R Ilr-SPOT ($9 95) . Designed for all types 
of photographic lighting, especially 
jHirlraiture, modeling, and natural color 
work Small, compact Features finger tip 
focusing from large to small spot; heat dis¬ 
sipating fins, perfect centering of filament 
in relation to reflector, ample ventilation 
on all aides, special 150 watt projection 
lamp rated 3200 degrees Kelvin (required 
lor color photography) In conjunction with 
lamp announcement, makers add that new 



(Prices Include Soft Pouch Case, 
IS'ech Strap and Cable Release) 

Don’t rub your eyes! . , . you _ 
seeing straight! , . . and you’re read¬ 
ing i^ut a sensational value that 
you can’t afford to miss. The famous 
PARVOLA "A" CAMERAS n 
offered to you at remarkable price I 
reductions. Both cameras make 16 
pictures, I’s" X 1‘'2" on one roll of | 
vest pocket size film. Take advantage 
of these reductions without delay. 



LUMIMAX 
Enlarger 

Regular 
Price 

*48.00 

Now, 

* 27.50 complete 

And you get a complete enlarger . . . 
there is nothing else to buy. 75 mm. 
F/4.5 anastigmat lens. Single con¬ 
denser optical system. 60-watt G. E. 
bulb. Interchangeable opal bulb for 
hard negatives. Red filter. Takes nega¬ 
tives up to 2'4" X ZV's". Hurry . . . 
only a limited quantity at this amaz¬ 
ingly low price. 

See your dealer, or write for detallt. 


1 i E Tw R Y HERBERT 



m 
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Abe Cohen's Exchange 

i4/ •■.I' ION '.TPflT N(W .OK., N *, 





ENLARGERS 


4 

BURKE & JAMES, Im: 





booklet on photographic lighting, “Third 
Dimensional Portraiture — How to Get It,” 
by John Hutchins, A R.P,S, is available 
on request. 


Mini-Flash Flashgun ($12 50): Com¬ 
pact flashgun featuring folding reflector, 
aplanatfti type. Reflector of adjustable type 
made of eight sections folding together, 
fan-Iike, when synchronizer not in use. Will 
not throw “spot” of light. Uses “fountaui- 
pen” type flashlight batteries Synchromzer 
mav be used on any camera Shutter-trip¬ 
ping and bulb-flashing mechanism'entirely 
mechanical May be attached to camera by 
means of “shoe” or directly on tripod socket, 
connection for which is furnished with each 
gun. 


Raygram Print Press {|1.95 to $3 95, de¬ 
pending on size) • Made in three sizes, 
5 bv 7, 8 by 10, and 11 by 14 inches Dries 
prints evenly, eliminates buckling of heavy 
weight papers, prevents blisters and uneven 
contraction of emulsion Made of laminated 
hardwood, reinforced End grain panels 
protected with plated strips of metal Entire 
unit waterproof 


Kamp Adjustabie Print Washer ($1.50) 
Designed on scientific principles for 
thorough print or negative washing Con 
stanlly replaces hypo-laden water drawn off 
from bottom Equipped with three-fool 
hose easily attached to faucet and held 
securely to bottom of sink by vacuum cup. 
creating gentle whirlpool action, keeping 
prints apart 


Aifa Eveready Tripod Ca.se ($175) 
Eveready-lype carrying case for use 
with No 1 and 2 Agfa metal tnpods Per 
mils use of tripod without removing en¬ 
tirely from case Case made of selected top 
grain leather provided with slide fastener 
closing device. 


Besbfe Title Set ($5 50) • Letters made 
of new kind of plastic Will not chip, 
I rack, or break Pressure molded into clear- 
cut outlines Set comes in special, grooved 
panel case, providing compact storage Be¬ 
cause of thickneas, letters cast striking 
shadow effects Can be cleaned as often 
as desired Set comes in while, black, or 


F-R (at-Film-Pack Developing Tank 
Reduced from $9 95 to $5 95 owing to 
“many new factory developments and in¬ 
creased facilities fur manufacturing ” 


SiiinHELirTBoPHOT ($14 50) Photo-electric 
exposure meur made entirely of Ameri¬ 
can materials, including photo cell. For 
universal use, movies and stills, all black- 
and-white and color films Quick readings 
by finger-lip conversion for all conditions 
Vibration-tested before leaving factory 
Readings in both Weston and Schemer rat¬ 
ings Enclosed in black Bakelite case, with 
Milk carrying cord attached. Imitation 
morocco leather case. 


Fotochaft Double Print Roller (75 
cents) Double roller wipes surface of 
paper and eliminates air bubbles, insuring 
positive contact with squeegee plate. Made 
of sulfur free rubber, mounted on water* 
proof, non-thrinking wood doweli. 



Profitable 
Photography 
with the 

Miniature Camera 

Sy Edwin C. Buxbaum, A.RJ?J. 

ESIDES having a consider¬ 
able amount of fun with the 
miniature camera, making trick 
"shots,” art photographs, and tha 
like, you can also use it for spe- 
ciaJ paying work. Thu little paper- 
bound booklet of 72 pages tells 
not only how to make interesting 
photographs that arc salable to 
newt agencies or magazines but 
alto gives many clues to the very 
large number of types of photo¬ 
graphs that can be sold. For those 
who wish to mix profit with pleas¬ 
ure thit booklet should prove moet 
helpful. — $1.10 poetpaid. 

For ude by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N Y. 


^^Make Money 
With 

Your Camera*^ 

Photo-Markets 

This 144-page book 
tells what to “shoot,” 
how and where. Gives 
directions for submit¬ 
ting photographs to 
magazines Lists hun¬ 
dreds of markets for 
photographs, together 
with the types most 
suitable for each. 

Eighth Edition 
Revised—V p-To-Date 

50 Ceuta, Poetpaid 

Scientific American 

24 West 40ih Street New York Chy 








JA( OB UK.SCHIN, conductor ol our "Camera A 
answer in these columns questions ol geneiut intt 
raphers. Ij an answer is desired hy mail, enilos 
envelope Queries should be sperihc, but Mr l)i 
to draw comparisons between manu/actured pro 
the purchase of equipment or materials —The Ed 


Q. I have a . . . camera and the reg¬ 
ular . Photoflash attachment, but I 
have had trouble from the start with 
the flash equipment. 1 am using Wa¬ 
bash Pr€»B 40,000 hulbs, speeds of 1 /HO 
and 1/100 of a second, at alK»ul//'5.6 
and//8. Mj picturea lack detail most¬ 
ly in faces and are also lighter on one 
side than the other, as you can see by 
the enclosed pictures. What am 1 do¬ 
ing wrong? Incorrect flash lamp, time, 
or lens opening’ My camera has a 
focal plane shutter. What do you ad¬ 
vise?—A. D. 

A. From the looks of )our prints, we 
would sav that, for one thing, ail ol them 
ire completely out ol foriis Sciondly, the 
bulb you are using is not rerommended 
for focal plane sliullers, you should use the 
No 2, which has a longer “peak light” to 
allow ample time for the focal plane shutter 
to slide across the film while the light is 
at its peak The lack of detail in the laces 


is due both to i 

probably due 
Use the No 2 
ter fault, retui 


ver-exposure and jioor focus- 
0 density of the negative is 
o the wrong type of bulb 
mil if you still have this lat- 
1 the camera to your dealer 


and have him check it 

Q. Out here on ihe desert 1 am con¬ 
stantly being “fooled” by the light, 
over-exposing negatives. Then I think 
I must be over-developing them for 
they are extremely dense. To illus¬ 
trate i My printer has 160 watts of 
light within three inches of the print¬ 
ing frame and with average negatives 
I expose the paper from two to eight 
seconds, yet with these dense nega¬ 
tives I must expose them for two or 
three minutes before even a faint 

print is obtained. Is there any process 
by which I can reduce the density of 
these negatives?—C. S., Jr. 

A. For reducing over-exposed negatives, 
the following two formulas are generally 
recommended. 

Permanganate Reducer 
Slock Solution A 

W'ater. 32 ounces 

Potassium Permanganate. 1% ounces 

Stock Solution B 

Water. 32 ounces 

Sulfuric Acid, C P. fadd a^id 
tp water). 1 fluid ounce 

For use take 1 dram (4 cc.) A, 2 drama 
{8 cc.) B, and 8 ounces (250 cc.) water. 


When negative has been riduced, place in 
frenh arid fixing bath for few minutes until 
ydlow stain disappears, then wash 
Farmer’a Reducer 
Stork Solution A 

Water .... 16 ounces 

Potassium Ferncyanide (Red 

PruBsialcl . .. IVi ounces 

Stock Solution B 


When ready lo use, add 1 ounce of A to 
4 ounces of B . then add 32 ounces water 
Pour ovir negative and watch progress 

For correcting over-developed negatives, 
tile following IS reeommenried 

Proportional Reducer 
Slock Solution A 

Water . , . 32 ounces 

Potassium Permanganate 4 grams 

Siilforir And (10/^ 

solution) . . Va fluid ounce 

Slock Solution B 

Water 96 ounces 

Ammonium Persulfate 3 ounces 

For use, lake 1 part of A to 3 parts of 
B After reduction, clear in 1 perocnl solo 
lion sodium hisulfite Wash thoroughly 
To make 10 percent solution sulfuric and. 
add 1 part and lo 9 parts water while 
stirring 

Befori treating negatives to any type of 
reducer, negatives must be thoroughly 
washi (I free of hypo and if allowed to drv 
should he immersed in water until limp 

Q. W'ill you kindly tell me what is 
the approximate amount of silver on 
a thousand feet of 35min film, un¬ 
used?— H. A. S. 

A About an ounce of silver is used in 
the emulsion on a thousand feet of this siie 
film, the exact amount varying with the 
diflerent emulsion formulas 

Q, I am contemplating building or 
purchasing an enlarger and wont to 
use in it the lens from my camera. 
W'ould the light from the enlarger 
damage the lens?— C.. L. II. 

A. If a normal enlarging bulb is used 
in the enlarger and there is provision for 
proper ventilation, your camera lens may 
safely be used in the enlarger As a matter 
of fact, this is a regular practice with sev¬ 
eral well-known makes of cameras, the 
lenses of which are generally used inter¬ 
changeably on both camera and enlarger. 
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Our Book Corner 


T he Book Department of Sci¬ 
entific Aniericanls conducted, 
with the co-operation of the 
Editor*, to make avadahle for you a 
comprehensive book service. I^ch 
month the Editors select and review in 
these columns new books in a wide 
ran^e of scientific and tcchiiir.al fields. 
In addition, they are ready at all times 
to advise you regarding the best avail¬ 


able books on any subject. You 
are invited to use this service 
freelj. Tell our Book Depart¬ 
ment what kind of books you want 
and you will be furnished with a list of 
available titles, including prices.When 
inquiring alMiut books, please be 
specific; remember that we can lie of 
the greatest help only when you tell 
us just what you are looking for. 


SUPERSONICS 

By R W IT nod. Prof Experimental Physics, 
Johns Hopkins Vnii ersUy 

OOD, a iiolcd plivoicist who is also 
part inventor and who has done much 
original research on eiipi rsonics. has uim- 
pacted into this small volume a great deal 
of data on the scientc of inaudible sounds 
in their every aspect, both phvsiral and 
biological. The organired bibliography at 
the end contains dale and page asference 
to all the important original articles on 
the same fascinating subject, published in 
technical and scientific journals in past 
years (158 pages, 4% by 5Mi inches, 42 
illustrations )— |2 10 postpaid—if G / 

HAWKS IN THE HAND 
By Frank and John Craighead 

B eginning wah their vonihful experi¬ 
ences in the rapture, training, and 
photography of various species of hawks, 
owls, ravens, ospreys, falcons, and eagles, 
the co-authors lead the reader through a 
senes of thrilling and interesting adventures 
in photography and fahonry, all told with 
a simple, invigorating freshness ( 290 pages, 
5Mi by 8'4 inches, 57 illustrations )—13.60 
postpaid - A D R , IV 

THE \ 1C TORY OF TELEVISION 
Bv Philip Kerhy 

A RUNNING story of television develop¬ 
ments, stripped of technical tenna, 
that will bring the reader up to tin present 
day, 18 presented in lhi« book The author 
makes huh attcmjit to explain lh< funda¬ 
mental theories underlying television trans 
mission and research bin rather stresses 
television as a means of communication and 
emeriainmcnt Concluding chapters deal 
with the vital questions of who will pay for 
television services and what wc may expect 
of television in the near future (120 pages, 
5Vj by 8 inches, a few illustrations )--|l 10 
postpaid —A P. P. 

GROWING PLANTS WITHOUT SOIL 
By D R Ma/lin 

F or the professional grower as well as 
the amateur, this new volume not only 
gives full details of plant chemiculture 
but also discussions of proper plant environ¬ 
ment, how to make cuttings, root growing 
substances, or hormones and auxins, bud¬ 
ding and grafting, construction and opera 


lion of greenhouses; symptoms of plant 
food deficiency and excess, what to plant 
in various types of environment, flower, 
bulb, and vegetable planting calendars, in¬ 
sects and their control, and many other 
related subjects The author draws on his 
experience as a professor of plant cheraicul- 
tore, and makes a valuable contribution to 
the slowly growing literature on till' sub¬ 
ject <137 pages, fi'/i bv 8‘'i inches, illus¬ 
trated 1- $2 10 postpaid—I D M 

GROWING PL4NTS IN NUTRIENT 
SOLUTIONS 

By Jf'ayne J Ttimer and Victor W Henry 

R ather more technical than the vol¬ 
ume reviewc-d aluive, this stiidv also 
gicc's complete instructions for making the 
eejiiipmenl anil mixing ibe solutions for 
hvdroponies and for growing many ilirterent 
kinds of plants without soil These authors, 
however, go into such deeper phases of the 
subject a« the rhemisirv and mathematics 
of niilrienl solutions, sources of ehomicals, 
analysis of chemicals, icchniepie of the ni¬ 
trogen-potassium balance, funduinenlals of 
plant physiology, and the like This volume 
1 ' for the grower who is not afraid of a little 
elicmistrv oi for the chemist who wishes 
to hijcomc a grower <154 pages, 6 by 9Vt 
inrhi', illiistra<ions include' severnl color 
plates I $3 10 postpaid - -F D M 

DISCOVERY OF THE ELEMENTS 
By Mary Flvira ITeeks. Assoc. Prof, of 
(.hem , I 'ntv of Kansas 

O NE by one the author takes up the 
separate chemical elements and weaves 
around each a tale of its history, the per- 
sonalilits surrounding its discmvery, and 
factual data about the elements themselves. 
Yet this IS no ephemeral story book but is 
a standard referenre work for the profes¬ 
sional or student chemist, now in its fourth 
eduion Authentic, sound science After 
the discussion of each element there is m 
long list of references to further scientific 
lileralure (470 pages, 6 by 9V4 inches, 
richly illiistraled ) — »3 60 postpaid. — 
A. G. I. 

\ DIGEST OF THE BIBLE 
Arranged and edited by Peter V. Ross 

M illions who wish they knew the 

main trends of the Bible never get 
around to reading it through, because the 
task seems so formidable The great length. 


the extensive detail, the largely obsolete 
English and confusing typography with its 
cluttered up arrangement, together provide 
high hurdles over which many stumble, 
bog down, and give up Versions nowadays 
available largely surmount the obstacles of 
obsolete language and confusing typography 
but leave the length at about 8(X3,()00 words, 
so that the reader, unless willing to make 
a protracted study, can scarcely see the 
woods for the trees, he may call for a 
more rapid preliminary reading facility. 
That 18 what this digest provides It is 
not a Bible “story” but is made up almost 
wholly of well seleeted extracts from the 
original language of llu King James ver¬ 
sion, skilfully pieced together to make a 
continuous whole about one tenth the length 
of the original t29I pages, 6 by 9Vi 
inches)—$2 85 postpaid— A, G I. 

PRACTICAL MECHANICS HANDBOOK 
By F J Camm 

W HILE this parlieiilar volume is pre¬ 
pared espei ulK for the moehanic and 
engineer, it will iiUo appeal widelv to the 
average lioiiK (raftsman who has gone a 
bit hivond the stage of making simple foot¬ 
stools and whatnot shi Ivi s Here are rov- 
ered such prai Ural siihjii ts as blue prints 
and bow to U'l llu m. use and rare of vari¬ 
ous tools ranging from drilLs and files to 
lathi eqiiipimni, soldering of vanoiia 
metals, riveting, hardening and tempering, 
rust proofing and so on A largi number 
of labiilulions rontaiii standard data in 
compart form (400 pages, 5% bv 8 inches, 
379 illustrations)—13 10 postpaid — 
A P P 

MAKF YOUR OU'N MOVIES 

By Arthur Gale and King Pessels 

O WNERS of amateur motion pieture 
cameras, regardless of their past ex¬ 
perience will find here a wealth of practical 
information on not only the various as 
pert' of pholographv but also what to do 
before taking pieliires and how to prepari 
the finished film for interesting projeelinn 
Inebides how to splice and idit, when to 
use fillirs, areessorv lenses, how to prepare 
scenarios, how to write and photograph 
titles, and how to lend the professional 
touch to voiir amateur movies (230 pages, 
6 bv 8 inches, well illustrated 60 

postpaid —A P P. 

100 PACKAGING CASE HISTORIES 
( ompiled hy Albert Q Maisel 

M anufacturers have learned m rr- 

eent years that the package in which a 
product IS wrapped and displayed for sale 
Vf*y often makes all the difference be¬ 
tween success and failure of the product 
So conclusive has been the evidence on 


can supply our reader* with any 
w\of the book* reviewed in tbi* de¬ 
partment. Prices quoted include do¬ 
mestic postage. Foreign prices are 
necessarily higher duo to increased 
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that score that aenoue attention has been 
given to large numbers of packaging proh 
lemg which, when solved, have boosted the 
sales of many well-known produi Is Thin 
volume tells the story, in word and picture, 
of exactly 100 such cases, each case history 
giving data on the product, on the old and 
the new package, plant changes that were 
necessary, and sales increases achieved as 
a result of the improvement in the pack 
age (22,^ pages, 9 by 6 inches, aboiit 200 
illustrations)—$2 10 postpaid—E /> 4/ 

PHOTOGRAPHY BY INFRARED 
By Falter Clark, Ph D . F I ( , F R P S 

ADV'ANCED amateur photographers have 
Sx. often expressed interest in phologra 
phy by infrared hut have, in tin past, been 
at a loss as to where to find realty at ( urate 
technical information that would permit 
them to do this type of work with a mini 
mum of failure Now the information is 
available in one ciimpacl voliinn, wiilleii 
by an authority in the In Id, wliii h delvi s 
deeplv into the lechnital aspei Is of tin sub 
jtet and gives tin baikgroiind whn li is so 
necessary for satisfactory work The chap 
ters rover sin h phases as gi nerai prartni, 
darkroom pruttice, rharui ti risin s of ma 
terials, sensiti/ing for infrared, sonrt es of 
infrared, applitations of infrartd phologra 
phy, peintralion through fog and hare, and 
so on (397 pages, 6'^ by 9'4 inches, il- 
lustratcd) -15 10 postpaid—/f P P 


WHY WORK^ 

By Rofter Payne, AR, L L.B 

A n analysis, and a sane one, of our waste- 
^ fill economn system wliiiti renders 
It (aiiparenlly ) necessary for us to work 
SIX days a week when, with possihh organi 
zalion and heliied by our niai hints, we 
would gel tin iiteessury work done in oin 
day and have the other six in which to live 
The author, a graduate of Cambridge I ni 
versity, liiiame a hobo, a sort of modern 
Diogenes, to prove that 50 davs’ work per 
year will suiiport a man if he is willing to 
reduce his wants to somewhere near his 
needs 11. also discusses wavs of hiton. 
mg independent of dailv slavery by differ 
enl kinds of spitiulized farming sin h as 
flower and nut growing Wastes in human 
affairs odiipies a large part of this book 
(404 pages, 5k4 by H Indies, one illustra¬ 
tion $2 60 postpaid—,4 G / 

ALL .SEASONS AFIELD WITH ROD 
AND GUN 
By Raymond R Camp 

T he author has drawn from the experi¬ 
ences of a busy life spent in the woods, 
the fields, the streams, and on salt water, 
seeking and finding fishing and hunting, 
to produce a volume which should be the de¬ 
light of every sportsman His many years 
as “Rod and Gun" editor of The Veie York 
Times have given him the literary back¬ 
ground and the technique to present the 
anawera to the ever-present question of 
when, where, and how to hunt and fish, 
what equipment is actually needed and 
how to select it, how and where to find 
activity In these sports throughout the year 
For novice or expert this book will be a wel¬ 
come addition to the library. (352 pages, 
by 9 inches, 20 half-tonea, 75 line draw¬ 
ings.)—$3.60 postpaid.—/I-H.R., IV. 
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A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


X blueprints else we perish — was the 
burden of several frantic letters recently 
received by this department from a single 
individual Amateur telescope makers, these 
letters urged, should do their work from 
tested blueprints. Yet tested blueprints 
didn’t seem to be available, so something’s 



L ike the telescopes themselves, housings 
j for them afford an infinite opportunity 
foi the maker’s desire for variety Figure 2 
18 a housing of the dome type made by 
Edison T Schaefer, Schulenburg, Tex The 
concrete pier on which the telescope rests 
18 visible in the photograph, within the 
wooden fabrication which supports the floor, 
walls, and dome The latter has a 30" slot. 

The telescope within (Figure 3) is a 
10", //7.6 of the Springfield type and Schae¬ 
fer describes it as follows. 

“It IS controlled by means of three electric 
motors, note the switchboard (Figure 3). 
The declination motor is turned on by one 
switch and reversed by another It turns 
at 5000 rpm. and is geared down to 230, 
also two slower speeds, by means of a 500- 
ohm resistor and two push button switches. 
The R A. motor is the same as the detfina- 
tion motor and is hooked up to drive forward 
or backward at three different speeds Maxi¬ 
mum speed, 180° in, two minutes For 
sidereal time a third idantical motor is used 
with rheostat control This gives sufficient 
acifuraev for photographing the Moon “ 


Figure 1: Simpson’s donble-cnder 

If amateur telescope makers were the 
kind who craved tested blueprints and 
wanted to copy some standard model, even 
li It might be a bit better, sornellung really 
would be wrong Instead, they mainly pre¬ 
fer to learn the working principles of a 
telescope and then cook up their own con¬ 
crete expression of them The risiiil has 
been an almost infinite and endlessly in¬ 
teresting variety of telescopes, no two alike. 
This freedom to dtviate from a set standard 
irks some types of men 

Below are a few more of the infinite 
variety of telescopes, each one of which 
gave Its maker some fun, not alone in mak¬ 
ing but in planning, and after all, isn’t fun 
the chief comniodily sought when a man 
decides to make a telescope"^ 

C HIEF feature of the instrument shown 
in Figure 1 is the combination on one 
axis of an 8" //4 5 Newtonian RFT, the 
lower telesiopc, for star fields, and a 121r^" 
Cassegrainian, the iijipcr one, for lunar and 
planetary observation, that is, one telescope 
lor broad, general views and tin other for 
restricled, particular views Incidentally, 
this arrangement on one axis brings both 
evepiccc'8 lo aboiil llie right In ighl for 
eomfort The maker is J F Simpson, a 
medical and X-ray technician, t.arrison 
General Hospital, Gastonia. N t He states 
that, in place of the two forks, he believes 
a perhaps belter mounting would be u long, 
heavy double yoke, with ihe two tubes 
mounted in tandem within this same simple 
yoke. He also plans lo subsinme a 12*4" 
//5 RFT for the present 8 " RFT, and to 
add a motor drive, so that olijecis will not 
move out of the field when the user steps 
away lo permit a visitor to look—one of the 
annoyances of showing the stars to the 
totally inexperienced. 



face of the objective lens, resulting in i 
perfectly even, yellow illummation of thi 
field of view and of the micrometer, agains 
which the stars stand clearly (The accuracj 
of this telescope is not so great as to make 
one consider the lamp’s hr.ating effect). 

“I have many times found the lalitiidf 
of my town by the zenith method, also the 
longitude by means of the Greenwich lime 
transmitted by radio from London In de¬ 
termining the latitude by the zenith method 
I used B Cassiopeia and B Celus which 
have zenith distances about the same in my 
latitude For the latitude of Santiago de 
Giiba I found 20° 1' l.S" ± 30" which is in 
close agreement wiili the latitude found 
years ago by a coiniiiisHion from U S. A 
I have found that my telescope can work 
every time within an error limit of ± 30" 
in latitude and ± 12s in longitude With 
this instrument, which costs not over $15 in 
all, I have been able to practice many prob¬ 
lems of astronomy and navigation ’’ 


Cvnl G Wales, 7718 Jasper Ave , Edmon¬ 
ton, Alta , Canada, said he wished someone 
would describe the new (,aviola test, al¬ 
luded to in our last two numbers, in about 
eleven words of one syllable or less, and 
here is what Wales wrote in reply, with an 
interlarded comment by N j bchcll, 1010 
Third .\ve , Beaver Falls, Pa , and another 
by your scribe. 

“In the Gaviola test, an optical surface 
IS regarded as being built up of a large 
number of small surfaces, each having 
about 1/25 (for example) the diameter of 
the whole mirror A series of these small 
surfaces, each of which is regarded as sen¬ 
sibly spherical, is isidalcd by suitable masks 
(Figure 5, I), and the exact position of 
the center of curvature of each element is 
determined by a new and very accurate 
method. 

“In the case of a truly spherical mirror, 
the center of curvature of all elements is 
situated at one and the same point — the 
G of C of the whole raiiTor (Figure 5, II), 
but in the case of a paraboloid (or any 


Figure 2: Schaefer’s observatory 

I N transmitting the photograph shown in 
Figure 4, Raul j. Fajardo, Aguilera alia 
27, Santiago de Cuba, Cuba, states that he 
wanted an ordinary astronomical telescope 
plus equipment for measuring position 
angles of celestial objects, determining geo¬ 
graphical coordinates, and so on On the 
eyepiece end of the tube, which rotates, is a 
circle divided down to 5° spaces and op¬ 
posite on the fixed tube is a vernier. Inside 
IS a reticle in the eyepiece, made of 
threads. The whole is fairly simple and, 
while It splits no small hairs, it does what 
It was built to do. 

“To illuminate the reticle a flash-lamp, 
bulb in front of a diaphragm near the mid¬ 
dle of the tube throws hght forward, some 
of which is reflected back from the back 



Figure 3t Schaefer and teleeoope 
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Figure 4: Fajardo’s instrament 


other shaped surface), the centers of curva 
ture of the elements do not loincide In 
stead, they form a more or less irregular eon- 
le surface in space A cross section of this 
spatial surface is a curved line on either 
side of the axis, which Caviola calls a cans 
tic ” [The envelope, or general shape, traced 
out by combining or linking up parts of 
the several reflected rays shown in the 
lower part of the drawing on page 28.1 of 
“A T M ” 18 a caustic It looks like a lug ( , 
rather small at the top It is true, thi« par¬ 
ticular taiistic happens to be made b> the 
envelope of parallel ravs reflected bv a 
sphrre hill if, insitad, one were to u-e ravs 
from a pinhole ihal is, diverging rays — 



and reflect them from the parabola in the 
upper part of the same drawing, one would 
get a caustic instead of the focus shown 
The heart of Caviola’s te«t is that it is done 
along the caustic, and is therefore more 
nearly exact. Exactness tn practue is a 
relative matter Strictly speaking, our 
everyday assumption that our reflected rays 
come to foci along a straight line is not 
quite correct — though most of us wilt have 
to exhaust the full degree of exactness and 
skill contained by the old teat before we 
venture into this more exalted realm of 
precision. Even if we never get there at 
all we shall, however, be curious to know 
what the test is all about, hence this little 
discussion.— Ed.] 

“By the appbeation of suitable formulas, 
this caustic may be reduced to a graph of 
the actual surface of the mirror, either with 
reference to a true sphere, or with reference 
to any one of a family of paraboloids, just 
as wo do with the Foucault test, by placing 
the knife-edge at various positions, inside 
or outside of the mean center of curvature. 

"In Figure 5, I, is the surface of a mirror 
with a series of small isolated elements. In 
the Foucault test these elements or zones 
are measured directly on the axis in pairs, 
A, BB, CC, DD, and so on. In the Gaviola 
test they are measured individually, but 
along the cauitic, and their relative dis- 
plooment if thus detemtined. 

“In the Foucault test, with any non- 
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- EVERYTHING FOR THE 

AMATEUR TELESCOPE MAKER 

Fruition Workmanship, Good Quslily, 

Low Pricsi Money Back Guirsniea 

KITS-OUR SPECIALTY 

4" «.M PTMX $4JI 

r 3 7S PTRa . . SA# 

I' 15# PTHEZ. iM 

IS’ 9.7S PTUZ 13.7S 

OTHER SIZES PROPORTIONATELY LOW 


ALUMINIZING 


-»2 50 8 S3 50 10"—S5.00 

Other Rises IToiinrHoiiatol) Priced 
MIKUOHS TILsTEO FREE OF CHARGE 

EELLMCB EYEPIZCU 


WORTH *8 00 SPECIAL PRICE *4.00 
MIRRORS, ALL SIZES, MADE TO ORDER 
PRISMS — EYEPIECES — ACCESSORIES 
r^'EE^catalo^^eletoopet^ Aflcroioo^i Bleooulort, 

PRECISION OPTICAL SUPPLY CO 
1001 E 163td Street New York Ctty 


BUILD A PRISMATIC RKTRACTINa TEUSCOPB 

or finished prisms and lenses and machined 
castings or finished InsUujnente 
Write (or free liforafure and prices Blue Printe 
and Instnictlons Furnished 
Also, Parabolized Pyrex Mirrors 
ROBERT R. CARTER 

212S SpouJdlag Are Berkeley, ColU. 


C. C. YOUNG 

SumHu tor Anatsur “ ' 

70 Ik - • 


Mowitlflj 135 00 

Hsftfer*, C 
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MANY STILL 
ARE NOT 
AWARE 

that there is a companion 
volume to "Amateur 
Telescope Making." 

“Amateur 

Telescope 

Making— 

Advanced” 

N ot merely a new edi¬ 
tion of the book 
“Amateur Telescope Mak¬ 
ing,” but a whollj different 
work for owners of that 
beginners’ book who have 
absorbtd its contents. “Ama¬ 
teur Telescope Making — 
Advanced” has 57 chapters, ...... 

650 pages, 359 illustrations 
and over 300,000 words, 
dealing with advanced mirror 
technic, flat making, eyepiece 
work, drives, aluminizing, 
observatories and many other 
aspects of the ojitical hobby. 
Published 1937. 

"Amerteur 

Telescope Making — 
Advanced" 

Edited by 
Alliert G Ingalls 

Postpaid $3.00. domestic 
$3.35, foreign 

SOENTIFIC AMERICAN 
24 W«t 40th Street, New York, N. Y. 
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N ot alone some beginners but some 
others also appear to think that the 
best seeing, through the telescope, will he 
had when the stars look brightest and 
sharpest to the naked eye It could be, but 
generally isn’t. Some rtcorded oral com¬ 
ment bv the widely known advanced ama¬ 
teur observer. Dr W [I Stiavenson of 
England, reprinied from the ever-jnterest- 
ing Journal of ika British Astronomical 

“1 he word ‘seeing’ should be taken as 
rifemng merely to the quality of the tele- 
sropii image Manv beginners have tin 
impression that bad seeing means every¬ 
thing that was descnbid by the late T W 
in ebb as ‘an impediment to distinct vision ’ 
“1 will deal first with the question of 
trunspiircncv, which is really quite distinct 
from the question of sci ing Transparency 
iH, of (oiirsc, pninariK of importancf^ to 
those who work on faint obiects in towns, 
on airoiiiil of scattered light The inex¬ 
perienced IS apt to get a misleading im¬ 
pression of the effect of a slight increase in 
transparency, since an extension of 0.3 
magnitude in the limit of visibility nearly 
doubles the number of stars to be seen 
“I will now deal with the question of 
si-eing proper, which means the definition 
of the telescopic image. It is often best 
under conditions of had transparent y There 
are two possible soiiroes of disturbance, the 
true atmospheric conditions, due to air 
rnrrents at great heigliie, and local dis- 
liirhaiiccs low down, often to the tube of 
the telescope These latter are the ones 


TELESGOPTICS 

(Continued from preceding page) 
spherical mirror 11 is assumed that the C 
of ( of any given pair of elements or zones 
otcupips a position somewhere on the op¬ 
tical axis of the mirror, but this is not 
absoliiielv true, as may be seen in Figure 
6, ai 111 

“111 the Foucault test, the knife-edge is 
made lo cut the portion of the two rones 
of ray-, common to both (shown blacked 
out I, and the operator tries to make the 
shadows reach the emters of the two zones 
simiihaneoiislv This is made more difficult 
by the fart that the shadows move at differ- 

“In the Caviola test, the knife-edge is 
placed at A and B, these being the points 
at which each separate element, a and 6, 
appears spherical, that is, darkens evenly all 
over. By means of very accurate microm¬ 
eters the diblanees 2x and r are measured. 
The fact that this must be done with an 
accuracy of about 1/20,000 of an inch makes 
the test unsuitable for most amateur work¬ 
ers But I have no doubt that someone will 
overcome this difficulty ’’ [The test consists 
of measuring a lateral displacement smaller 
than the usual longitudinal displacement, 
but provides means for doing this with an 
accuracy 25 or more times better than 
possible with the older method. Its usefub 
nesB over the older method applies particu¬ 
larly lo mirrors of focal ratio shorter than 
//6. Very careful construction of tester, 
and very rigid suppotts, are required. 


which can often be avoided The boat way 
to find out where the trouble lies is to put 
a bright star out of focus, racking the eye¬ 
piece out and using a high power The out- 
of-focus image may often he seen crossed 
by parallel lines or streams moving with 
great speed These are due lo air currents 
at great altitude, often as high as 50,(XX) 
feet They are generally most evident just 
hctorc changes of weather begin, but they 
are consistent with quite calm conditions 

“At other times the focused image may 
be quite sharp, but it goes slowlv m and 
out of focus All slow changes mean dis¬ 
turbances inside the telesrope There are 
two forms of these disturbances, mirror 
currents, which usually are only serious 
twith large mirrors ol twelve inches or over, 
and lube currenis Mirror currents, which 
consist of air currenis in close coniart with 
iho surface ol the mirror, show themselves 
m the oiit-of focus image as wavy lines 
slowlv crt( [ling aiinss ihi image in a direc¬ 
tion at right angle B lo their Icngih Tube 
(urrenis arc mm h more romnum, and give 

focus image h should bi nolieed that anv 
dislurhancc far outside the lube is gener- 
iillv rapid and is at en in the form of straight 
lines in the image It is wdl lo n mcmlicr 
that refrudors may also show tube rurrcnls, 
and the fat I llial they are not etumnunlv 
r<togru/ed is tine lo the fact that large 
instruments of this type arc not generally 
used iintlcr the sane exposed conditions 88 
reflectors of similar apcriurt ” 

Beginntrs who want to go u hit deeper 
into these matters will find that a chapter 
entitled “Atmosphere, Telescope and Ob¬ 
server,’’ in “Amateur Tekacope Making — 
Advanced,’ lompanion volume tii “.Amuteiir 
Teh scope Making,” is instructive 


Gaviola recommends masonry supports As 
an indication of the values tii lie iit^sured, 
with slalionarv light source, the y hfture is 
approximately three times the familiar 
rVR, and the 2x figure is approximately 
rVR tliviiltd by the focal ratio Both of 
these arc, of course, to be taken from the 
mean of each /one under test —N ] Schell ] 

“Although the lest as described can be 
done with the conventional knite-edge, 
f.aviola prefers to use a double knife edge 
in the form of a thin wire In his article in 
the November Journal of the Optical Society 
of dmerira, ht describes three methods of 
observing the image ol this wire, with and 
without an eyepiece, and comments that 
any of these methods is more sensitive than 
the accuracy of any micrometer screw. 

“Having measured x and y for all zones, 
these measurements are then applied to the 
formulas, and a graph drawn of the surface 
of the mirror, which may be done within 
less than 1/100 of a wavelength. 

“The surfaces of the zonal elements may 
(and do) vary in two ways They may 
change their curvature, and they may tilt. 
These two changes cause corresponding 
movements in the C of C — longitudinal 
and transverse, as shown by the arrows in 
Figure 5, at IV The Gaviola test provides 
*ioT accurate determination of both of these 
variations — the Foucault teat does not. 

“The beauty of the Caviola test liea in 
the fact that individual judgment of shad¬ 
ows passes out of the picture. One it testing 
a senea of apheres, and the iphore Is the 
easiest surface of all to measure. Whether 










some T N. will develop a modification of 
the test suitable for amateurs who Jo not 

remains to be seen In mensiirinp a binih 
mirror (/'dl, the maitimum value of i is 
kss than one tenth of an inch, which means 
prettv dcliiale technique' One of iiiy 


TOINING two sheets of HCF is a neersMiv 
J in eases where the desired lap is wider 
than the standard widths (8" and Id's") 
of HCF will afford, and in “ATM, ’ p 367, 



Figure 7: Marrying HCF and HCF 

a method of welding llitse sheets edge to 
edge 18 described An alternative method 
which requires less of the art of IHlleriie 
mam has been rommunicated by Iloraci 
II. Selbv. First, he trims the two sheets 
Lack from the edge a little way, in order 
to get into uniform material, so that a 
eareful crosswise malrh hetween the cells 
IS possible Then he slides one of the pieces 
along the otlier till he has a precise length¬ 
wise match between cells. The sheets are 
now ready for permanent joining. This ho 
does with an icc pick, very hot, which he 
touches very lightly and quickly to the cell 
slopes at their respective junctions, skipping 
alternate slopes (the down slopes) and 
filling these m later by turning the sheets 
around and repeating the process (Figure 
7). He says it takes only ten minutes to 
join pieces of HCF for a 15" lap. 

P ITTSBURGH is to be the mecca for all 
amateur astronomers and telescope nuts 
on Friday, Saturday, and Sunday, July 5-7, 
and there will be plenty to do and see wliile 
there. This is in addition to the annual 
StelUfane get-together, to be announced 
hero later. 



Uanhittan Elactrlcil Bargah^Nouse, In^., Dept. S.S.. 120^Chafflber8 St., New York City 
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TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark is an Intan¬ 
gible asset of a business, jet 
its actual value maj' grow so 
large (hat it becomes the very 
foundation on which depends 
the whole structure of the 
business, Because of this fact, 
ever) business man should 
have available such informa¬ 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirabilitv of any mark 
which he may be consider¬ 
ing 

Here, in one handy vol¬ 
ume, written in non-legal 
terms, is a simple yet com¬ 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat¬ 
ing to trade marks and un¬ 
fair comjietition. 

Price tl-00 postpaid 

Published by 

SCIENTIFIC AMERICAN 

24 Weit 40th St, New York, N. Y. 



fTfie Editor mil appreciate it if 
you wiU mention Scientific Amer¬ 
ican when writing for any of 
the publications listed below) 


Steel Serves the Farmer is a lavishly illus¬ 
trated bulletin that traces the development 
of farm equipment from early beginnings 
clown to the present day when steel has be¬ 
come a highly important metal in farm im¬ 
plements American Iron and Steel Institute, 
3i0 Fifth Aienue, New York, New York — 
Gratis. 


A Bibliography of Birds is a two volume, 
937-page reference work to scientific ar¬ 
ticles on the anatomy, physiology, ecology, 
behavior, and related aspects of ornithology, 
listed alphabetically by authors It is in 
tended mamly for the investigator and it 
omits uncritical literature Field Museum 
of Natural History, Chicago, Illinois — 
$6j00. 


Flexiblf Metal Host is a 38-page catalog 
that describes and illustrates a wide va- 
rielv of flexible metal hoses and their uses 
in industry Included are hoses for handling 
saturated steam, super-heated steam, liquids 
of all kinds, many types of corrosive chem¬ 
icals, and so on. A number of tabulations 
jiresent essential data Chicago Metal Hose 
Corporation, Maywood, Illinois — Gratis 


How TO Use the C-E Exposure Meter »or 
Printing and Enlarging is an illustrated 
circular that will enable the dark room 
worker to put his exposure meter to uses 
other than that of determining exposure 
when making the original negative. General 
Electric Company, Schenectady, New York 


Annual Report of the Smithsonian In¬ 
stitution. The title connotes something 
exceedingly dull but the actuality is quite 
the reverse, because the bulk of the report 
IS a so-called “appendix" containing 32 of 
the best scientific papers of the year — 470 
pages of them. Many persons having scien¬ 
tific leaning buy these books annually, 
never miss one of them Superintendent of 
Documents, Washington, D C — $1S0. 


The Sentinel Electric Eye Door Attend¬ 
ant is a circular that illustrates and de¬ 
scribes a photo electric set-up which can be 
used for a wide variety of purposes, from 
BiiiioiinGing store customers to acting as a 
burglar alarm m home or shop Pncea are 
included Photobell Corporation, 123 Lib¬ 
erty Street, New York, New York. — Gratis. 


Mt-Scope is a 16-page illustrated brochure 
which describes equipment to be used 
for underground exploration for buried 
mos-es of metals. Fisher Research Labora¬ 
tories, 74S Emerson Street, Palo Alto, Cali¬ 
fornia.—Gratis. 


Placfr Dredges is almost a reference man¬ 
ual on the subject of placer dredging. It 
not only describes mechanical and struc¬ 
tural details of a complete line of dredges 
but It also contains instructions for com¬ 
puting sizes and outputs of dredges. Two 


full pages of formulas and oomirataBotis 
will bo found useful in piscer miniag w*rk. 
A fonr-page insert is of historioal signifi¬ 
cance, telling the story of the be(dnnlngs of 
placer gold dredging in the United States. 
Bulletin No PD-4. Bucyrus-Erie Company, 
South Milwaukee, Wisconsin. — Gratis. 


Speed Flash Manual is a 34-p8ge pocket- 
size booklet that describes Pholoflaah 
synchronizers and tells how to use them 
with various cameras and under varying 
operating ronditions Thoroughly illustrated 
with drawings and photographs The Kalart 
Company Incorporated. 9JS> Broadway, New 
York, New York —Gratis 


Catalog and Data Book is a 104-page 
illustrated pamphlet that gives answers 
to everyday finishing problems, reports new 
developments m spray painting equipment, 
gives pnees, provides engineering and per¬ 
formance data Request Catalog No 75 
Bulks Manulailuring C ornyHinr, 3114-40 
Carroll Avenue, Chicago, Illinois—Gratis 


Manual of Rvpio Seiuicing gives in com¬ 
pact form, for tlu radio service man, facts 
about service problems as encountered in 
modern radio sets It presents a senes of 
ideas that will assist in trouble-shooting 
Supreme Publications, 3727 West 13th 
Street, Chicago, Illinois — 10 cents 


Ahriman, a Studv in Air Bombardment, 
by Bng Gen Oliver L Spaulding, IJ .S 
Army, is a 144-page paper-covered book 
that presents a brief, non tethnieal syn 
thesis of the general subject of aerial bom- 
bardmeni of cilies It deals lucidly with 
such controversial subjects as the cost of 
air raids and what the air raid can accom 
plish. Bist of all. It presents plans for pos¬ 
sible preventive action World Peace Foun¬ 
dation, 40 Mount I'ernon Street, Boston, 
Massachusetts. — 50 cents 


Railroads Can Do the Jon is a folded 
leaflet that demonstrates graphically and 
in text that railroads can meet present and 
prospective needs for transportation and can 
do a better job than any competing form 
of transportation Association of American 
Railroads, Transportation Budding, Wash¬ 
ington, D. C, — Gratis. 


The Spfrry Gyro-Horizon and the Direc¬ 
tional Gyro is a 24-page booklet that de¬ 
scribes in some detail these two instruments 
which are of tremendous assitance to the 
airplane pilot, Sperry Gyroscope Company, 
fncorporated, Manhattan Bridge Plasa, 
Brooklyn, New York, — Limited Free Dis¬ 
tribution. 


Color Photography is an illustrated 
pamphlet that describes the operation of 
the Lerochrome One-Shot Camera Several 
drawings illustrate the principle of color 
photography as well as the operation of 
this particular camera Prices are given. 
National Photocolor Corporation, 480 Lex¬ 
ington Avenue, New York, New York. — 
Gratis. 


Annual Bulletin of the Texas Archeo¬ 
logical AND Paleontological Society, 
for 1939, IS a 271-page book with 55 plates, 
containing nine articles on archeological 
finds, mainly in the Texas region. Dr. Otto 
0. WatU, Hardm-Simmons Univerdty, Abi¬ 
lene, Texas. — $3M. 
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rade Mark, and Related Legal Proceedings That 
ave a Direct Effect on Your Business 
By ORSON D. MIINN, Litt.B., L.L.B., Sc.D. 


Varicolored 

T he owners of the trade marks “White 
Horse" and “Black Horse” for Scotch 
whisky successfully opposed an attempt 
by another to register the trade mark “Red 
Horse” for use on cordials, brandies, rums, 
cocktails, and similar alcoholic beverages 
In the case in question the owners of the 
trade mark “Red Horse" for alcoholic bev¬ 
erages attempted In register it in the United 
State's Patent Office The owner of the 
trade marks “White Horse” and “Black 
Horse" opposed the registration on the 
grounds that the trade marks were con¬ 
fusingly similar to each other The Patent 
Office decided that the marks were eoii- 
fuBingly similar to each other and sustained 
the opposition (In appeal to the Court of 
Customs and Patent Appeals, the Court 
pointed out that if the appellant were per- 
rmtted to register the trade mark “Red 
Horse,” other prodiiiers of aUoliolic bev¬ 
erages might atli mpl to register the trade 
marks “Brown Horae,” "Gray Horse,” 
“Sorrel Horse,” and “Bay Horse" and con 
eluded with the following 

“That the use and registration of such 
marks on alcoholic beverages would destroy 
the value of appellee's registered marks, is 
ao apparent as to require no discussion.” 


Ham and Eggs 

A .SUIT of more than usual interest in¬ 
volving the so-called "Ham and Egg 
Pension Plan” was recently filed m the 
Federal Court in California 

The suit charged copyright infringement 
and was brought by the proprietor of a 
copyright for a book against the Secretary 
of Slate of California The copyrighted 
book described an old age pension system 
similar to the pension system submitted 
to the voters of California last November 
and popularly known as the “Ham and 
Egg Pension System ” The purpose of the 
suit was to restrain the Secretary of State 
from distributing to the voters of the slate, 
at required by California law, the proposed 
constitutional amendment providing for 
the pension plan A motion was made on be¬ 
half of the Secretary of State to dismiss 
the suit and during the course of its con- 
aideration of the motion, the court pointed 
out that a copynght for a book did not pro¬ 
tect ideas described in the book but merely 
the language describing the ideas Since 
the copyrighted book described a pension 
system to be operated by the Government, 
a governmental unit could operate such a 
syatem without Infringing the copyright, 
•nte court then concluded that to operate 
andi a system it was necessary to adopt 
suitable legislation putting it into effect 
and the publication of such legislation did 


not constitute copyright infnngemint In 
this connection the rourl stated that “a 
plan or system advanced lor government 
adoption cannot be copyrighted so as to 
prevent the publication of that plan or sys¬ 
tem, whatever the medium of expression 
used, in the form of a proposed law inci¬ 
dent to Its submission to the vote of the 
electorate-" 

As a result of its conclusion the court dis¬ 
missed the suit. 


Vitamin C 

A RECENT attempt to obtain a patent 
on \ ilamin C, the anti-srorbutic fac¬ 
tor, met with failure An application was 
filed for a patent on bexiiromc acid, a white 
crystalline solid identified as \ itamin C 
The aiiplication was rejected by the Patent 
Office on the grounds that hexuronic acid 
had previously been isolalc-d from the 
adrenal glands of animals and had been 
described in a printed publication pub 
Iishcd some years ago prior to the filing of 
the patent application The applicants for 
the patent conceded that hexuronic acid 
had been isolated from adrenal glands and 
had been described in the publicatinn, but 
pointed out that the previous discoverer 
did not appreciate that hexuronic and 
was the same substance as \ ilamin C but 
merely referre-d to it as a “reducing fac¬ 
tor” The Patent Office, liowever, rejected 
the application, pointing out that the sub¬ 
stance itself was nut new and that a patent 
could not be obtained for the discovery 
of a properly or cliaracterislic of a sub¬ 
stance nor for the discovery of the actual 
identity of a substance 

llpon appeal to the Court of Ciisloms and 
Patent Appeals the Court affirmed the rejec¬ 
tion e.f the Patent Office stating “We 
have hereinbefore concluded that ordinarily 
no invention exists in the discovery of a 
property possessed by an old sub- 


lished formula was the same at the aecret 
formula it was necessary to take testimony 
as to the nature of the secret formula and 
if the testimony were taken in the usual 
manner the information as to the nature of 
the formula would be available to the public 
and the secret character of the formula 
would be destroyed. Tq protect the owner 
of the formula against this contingency the 
court ordered that ti^libstiiTibny should be 
taken in camera and ^ould be then sealed 
and biibniilled to the court, slating 

“Having in mind that the taking of evi¬ 
dence upon the question whether the pub¬ 
lished formula is the true formula, and 
whether if so its dedication to the public 
is a dedication of the process, may threaten 
exposure of both formula and process if 
they bo still secret, evidence may be taken 
in camera and sealed as was done in A 0 
Smith Corp v Petroleum Iron Works Co." 


Secrets 

W HERE secret formulas become in¬ 
volved in litigation the court will 
attempt to pr o aj h e the formulas from publi¬ 
cation. Thii is illustrated by a suit involv¬ 
ing a secret formula for an alloy used in 
the manufacture of flat-ware and hollow- 
ware. The suit involved two manufacturers, 
each claiming to be the exclusive licensee 
of the owner of the formula. One of the 
defenses raised was that the formula was 
no longer aecret but was fully described in 
a printed publication. If this were true the 
formula of course would be public property 
and nrither party could restrain the other 
party from using it. 

In order to determine whether the pub¬ 


Manufacture 

T he manufacturing of an infringing 
article even though the article is never 
sold or placed into actual use, constitutes 
patent infringement This question was con¬ 
sidered in a recent case involving patents 
for tractors It was contended by one of the 
parties that the court did not have juris¬ 
diction over the suit because a tractor 
charged to infringe one or more of the 
patents had not been sold or used The 
Court pointed out that this contention was 
without merit because, if the tractor in- 
fringid the patents, the mere maniifaeture 
of the device constituted patent infringe¬ 
ment In this connerlion it would be well to 
note, howiver, that the failure to use or sell 
an infringing device would affect the 
amount of damages In the absence of sale 
or use of an infringing device it would be 
difficult to show that the patentee had suf¬ 
fered any damages or that the infringer had 
realired any profits 


Merciless 

A s pointed out m a recent federal court 
. decision, the nature of a patent is 
such “that joint owners in it are at the mercy 
of each other” In the suit in question a 
patent for an electric fan was jointly owned 
by two persons One of the joint owners 
filed suit against a manufacturer of electric 
fans charging infringement of the patent 
and the other joint owner ri fused to join 
in the suit To meet this situation the first 
joint owner joinid the other joint owner 
as a defendant in the suit The manufac¬ 
turer of electric fans made a motion to 
dismiss the suit on the grounds that joint 
owners of a patent must join in the suit as 
plaintiffs The Court first eonsulercd the 
peculiar nature of patent rigli s, pointing 
out that where a patent is jointly owned 
either co-owner may manufacture, use, and 
sell the patented invention without the 
consent of the other co-owner and without 
liability to account for anv profits realized 
from the invention The Court also pointed 
out that one joint owner may grant a license 
to another person without the consent of 
the other co-owner and may collect for his 
own use the royalties arising from the 11- 

The Court concluded that to maintain 
a suit for patent infringement both co¬ 
owners must voluntarily join in the suit and 
that if either co-owner refuses to do to he 
can not be joined m a party defendant. 
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Never before has it hem so easy to 
oum THESE FAMOUS BOOKS 
that afford success and J^appiness! 


IJERE It js'—The chance of a life 
ll time to own DR ELIOT'S 
FIVE-POO r SHELF OF BOOKS 
(The Harvafd Classics) at a cost pet 
volume yi thi price of popular fiction' 
Actually, for as little as a day, you 
can have this marvelous library that 
makes a university of your home' 
Never before in the history of The 
Harvard Classics have these famous 
books been offered at such a 
BARGAIN' 

EtfMitWMl IlckictKU NMttMry 

To the modern man or woman, the 
broad background of general educa 
uon IS an absolute necessity for busi 
ness or social success Perhaps you 
didn't go to coflege Perhaps you 
did —but missed rtfe liberal courses 
chat give cultural background In 
either case. The Harvard Classics can 
make it up to you 

Uktral CtetllM At Tnir Fi«|frtipt 

It was the purpose of Dr Charles W 
Eliot, president of HarvardUniversity 
tot 40 years, to give the equivalent 
of a liberal education in this famous 
fifty-volume library. That he suc¬ 
ceeded masterfully is borne out by 
the fact that more than half a mil¬ 
lion sets of yo volumes each—ot 
25,000,000 actual l e/KWaj—have gone 
into American homes' 

Nowhere else in the world will 
you find such riches for so little 
money' Brentano s, one of the larg¬ 
est firms of retail booksellers in the 
world, recently stated that for only 
the partial contents of The Harvard 
Qassics, in ordinary cloth bound 
gdltions, the cost would be $402 00 
Yet here, in a magnificent new D- 
brary Edition, exquisitely printed, 
beautifully illustrated, handsomely 
and uniformly bound, you can have 
these precious wnungs at a fraction 


of that cost'-Jlruly, this is a mar¬ 
velous opportunity' 

CMtMta CAmgltit, 

This handsome new edition contiiru 
the complete contents of DR. 
ELIOT'S FIVE FOOT SHELF OP 
BOOKS' Every word, every line, 
every paragraph is here' Fifty vol¬ 
umes, 22,407 paf s of superb read¬ 
ing, 418 of the world s masterpieces, 
the famous Lecture Volume, the 
Daily Reading Guide —dwif the 
unique Index of 76,000 entries that 
gives you the key to this vast store¬ 
house of knowledge' All at a cost 
per volume the price of a current 
popular novel' 

Meat Libtril Ttiaa Ever OftereA 

Not only is the new price of these 
famous Dooks amazingly low' You 
are given the most liberal terms in 
the history of The Harvard Classics' 
For an initial payment as low as 
$2 00 you may have this luxurious 
edition placed in your home with all 
shipping charges prepaid by us' No 
man or woman in America needs to 
wait longer to profit from the stimu¬ 
lation, inspiration and entertainment 
of these precious volumes' 
lc«A Fir Thill Fimiit Free Bufcl 
The famous little book, "Fifteen 
Minutes a Day , furnishes you with 
full information about The Harvard 
Classics It gives Dr Eliot s own plan 
of reading,—IS packed with helpful, 
practical information' Also, for a 
imited nine only, we will send you 
Behind the Classics" which 
contains dramatic biographies of 
men whose immortal writings appear 
in The Harvard Qassics A_^fiheRu««^^ 
of literature Both of these bmJBetl^ 
will be sent you free^posip^Hlfld-" 
without obligation cjl^piy Btt out 
and mail the coupoivWelow 
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THOMAS H. CHILTON 


W HEN Thomas H. Cliilton, director 
of the du Pont Company’s Techni¬ 
cal Division, Engineering Department, 
was awarded the Charles f'rederick 
Chandler Medal several months ago bv 
Columbia University, he was cited “for 
his outstanding achievements in the dis 
covery and formulation of prmciples 
underlying the unit operations of chemi¬ 
cal engmeermg, and in the application 
of these principles to process develop 
nient, to equipment design, and to chem 
ical plant construction and operation ’’ 
Honors came to “Tom” Chilton early 
in life. As an engineering student in 
Columbia he received the Illig Medal 
for “commendable proficiency m the 
regular studies ” He is a member of Tau 
Beta Pi, Sigma Xi, and Phi Lambda 
Upsilon His portrait in the Engineering 
Alumni room at Columbia bears the 
designation “Leader in Fundamental 
Research ” 

Mr Chilton was born in Grccnsboio, 
Alabama, August 14, 1899. He attended 
Starke's University School in Mont 
gomery, and graduated from the Lanier 
High ^hool in 1915. His college career 
began in the University of Alabama, 
which he attended one year as a student 
of chemical engineering. Then came his 
transfer to Columbia University, which 
he attended five years. He graduated in 
1922 with the degree of Chemical 
Engineer In 1918 Mr Chilton was en 
rolled in the Columbia University unit 
of the Student Naval Trainmg Corps 
While a student in Columbia, Mr 
Chilton served two years as assistant in 
the Department of Chemistry and one 
year in the Department of Mechanics 
He still serves Columbia as Lecturer in 
Chemical Engineering Extension and as 
a member of the advisory committee for 
the Chemical Engineering Department. 
He also serves Johns Hopkins University 
in a similar advisory capacity 

Following several years’ association 
with F J. Carman, on chemical research 
in New York City, Mr. Chilton joined" 
the du Pont Company in 1925. Here 
Mr. Chilton was first assigned to the 
development of the pressure process for 
the oxidation of ammonia for the pro¬ 
duction of nitric acid, and he carried 
on this work during the period from 
1925 to 28. He was also engaged in the 


installation of ammonia oxidation units 
for the supply of nitre for chamber 
sulfuric acid plants. In 1928-29, he was 
engaged upon studies on the improve¬ 
ment of the contact sulfuric acid process 
In 1929. Dr C M. A Stine, then 
Director of the Chemical Department, 
authorized, as part of the fundamental 
research program of the du Pont Com 
pany, studies in chemical enginei-ring, 
and a group of engineers was assembled 
for the purpose. Initially under the 
supervision of Dr John H. Perry, the 
direction of the group was assigned to 
Mr. Chilton before the end of that year 
The group was gradually enlarged, and 
in 1935 it was consolidated with a partly 
parallel group organized in the En¬ 
gineering Department in 1932, under 
Henry B du Pont, as Head of the 
Technical Division. Mr. Chilton was 
named as assistant division head, and 
in 1938 succeeded Mr du Pont as 
division head. 


The objectives of the group are the 
development of widely applicable 
design data for chemical process equip¬ 
ment Mudies have been made on fluid 
flow, heat transfer, crystallization, 
absorption distillation, adsorption, 
drying, extraction, filtration, agitation, 
and other unit oiierations. 

Mr Chilton served as a director of 
tht" American Institute of Chemical 
Engineers for three years and is Chair¬ 
man of their Committee on Papers. He 
Is active in the American Chemical 
.Society as a member of the editorial 
board of the Technologic Monographs. 

Despite his many interests in industry, 
education, and in scientific and fraternal 
societies, Mr Chilton always has time 
for his associates and friends He con¬ 
fides, reluctantly, that he has one hobby, 
that of collecting automobile registra¬ 
tion plates of the various states. How¬ 
ever. those who know Tom best believe 
his real hobby is chemical engineering. 







50 Years Ago in 



(Contientu’d From Issues of April, 1890} 


ROADS—“Prof. Ely, of John Hopkins DniversU>, p»iiinales thai 
poor roads cost the farmer, on an average, J15 per horse, and Prof 
Jenka, of Knox College. Illinois, argues that with good permanent 
roads freight could often be hauled ten miles on wagons rheaper 
than It could he taken one mile on a dirt road to a railroad station, 
unloaded, put on the cars, and carried to its destination ” 

“MOUNTAINS OF THE MOON"-“The geographical discoveries 
made by Mr. H M Stanley’s expedition in its route, accompanied 
by Emm Pasha, to the south of Lake Albert Nyania (jtc) and west 
of \ ictoria Nyanza, through a region previously unexplored, are the 
latest additions to our knowledge of the wonderful interior of what 
has been called the ‘Dark Continent ’ He . . describes the 
Ruwenzori range of mountains, rising aliove the Semliki valley 
and ho considers them identical with what the ancients called 



‘The Mountains of the Moon ’ The scenery afforded by these 
inounlaiiis, as oni passes by their feet, is most splendid Deep 
valleys of an inlenst darkness run up from the forest beneath A 
distinguishing feature of the range is the clear and well defined 
(haracter of the hill lops Almost invariably on the southern side 
these are of a conical shape, with extremely steep slopes, some of 
them being quilt 4,S deg in steepness In some places the 
ravines down which streams flow are quite 6000 ot 7000 feet 
deep The height of the highest point of the range is about 17,000 
feet, with about 2000 feet above the snow line” 

RABBITS—“A good deal of interest is being tinlered in the colos¬ 
sal efforts made by the Victorian government for the suppression 
of the rabbit pest in that colony In upward of 1(K) shires in the 
northern and western districts of the colony simultaneous action 
IS to be taken for the destruclion of the rabbits, in accordance with 
the Rabbit Suppression Act. reientlv adopted bv the Legislature 
Poisoned gram is to be largely used, and it is estimated that fully 
75 per cent of the rabbits will b. killed” 

AT NIGHT “At a recent test of search lights for the purpose of 
discovering an approaching enemy dressed in uniforms of various 
colors. It was found that the red uniforms were very distinct, blue 
being the least conspicuous " 

BLIND—“Rev W. H Murray, a missionary at Peking, has devised 
a ayatem for teaching the blind, and has reduced the Chinese lan¬ 
guage to 408 syllables By this system the blind have been enabled 


to learn to read with marvelous facility The blind themselves are 
employed in the stereotyping and printing of books, which are 
produced at an amazingly low rate, compared with books emboaaed 
for the blind in this country Among the Chinese the bbnd are 
regarded with great consideration, and they are witched with 
intense interest when they read with their fingers from the books 
which they carry in their hands " 

FLOOD CONTHOL “Recent tourists in (.hma announce that 
Chinese statesmen have entirely risen above superstition, and 
that the Chinese nierihants speak conleiiiptiioiislv of the effort^ of 
the priests to prevent the calamity of floods, saying, ‘Chinaman, 
he all time chin chin’ (meaning that they resort to prayers and 
other priestly tnelhods m time of calamity), ‘while Melnsn man 
he build more stout walls to keep water back 

LIGHT--“lhe light of the firefly is not a vital, but a chemical 
process It seems that chemistry should find means to imitate 
this process, giving iis a form of lombiistion wherein the energy 
of fuel IS all loiiverted into light instead of being ninslli wasted 
in heat ’ 

RAILROAD SIGNAL’S-" The him k system of running railroad 
trains has recently been introduced upon the Ontral Railroad 
of New Jersey, between Jersey City and Bergen Point It is a 
four track road, and is traversed by a very large number of trams 
daily It has l>een found advisable to protect all classes of traffic 
and aciordingly the system has been put in operation on the four 
tracks The signals are semaphores, and are arranged one almve 
the other for a single line of Iraik The upper semaphore baa a 
square end, the lower semaphore is fish laded in shape When the 
upper one projects at right angles from the post, it indicates that 
a train is on the next block Whenever il projects in this way, the 
lower one is also set at danger or caution As the train leaves the 
block thus protected the upper signal falls, but the fish.tail signal 
remains at caution until the next block is passed and the tram is 
two blocka distant ’’ 

BILLS—“All of the bank note currency of the Italian government 
18 engraved and printed in the United Stales ” 

TWENTY MULES'^—‘There are five teams engaged in hauling 
borax from the works in Saline Valley to the railroad In this 
newly discovered borax field lies the greatest natural deposit of 
borax now known to exist in anv part of the world It is only 
necessary lo dig up the mineral and shovel it into wagons " 
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enough for the job 


We live in a big eountry and it taket. a big telephone company to give 
good Herviee to millions of people. The Bell System is doing its part in 
providing for the nation’s telephone needs, whatever they may be. 

But the Bell System aims to he big in more ways than mere size. 
It aims to be big in the conduct of its business, in its relations with 
employees and its plans for the future. All of this helps to give the 
nation quick, dependable, courteous telephone ser\ice at low cost. 
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AIR CONTROL 
SOLVES TUBE 
PROBLEM 

C ATHODE - RAY 

lubes, widely used 
in research laboratories 
and industrial applica¬ 
tions. are sometimes tem¬ 
peramental The reduced 
air pressure within them 
must be exactly right or 
they will not operate sat- 
isfut torily This factor 
has been overcome by 
mechanical methods in 
the past, but only with 
partial satisfaction. 
When Westinghouse en¬ 
gineers were working on 
a new cathode-ray oscil¬ 
lograph (shown at left) 
lor use in the new high- 
voltage laboratory of the 
Bureau of Standards, 
they incorporated in it a 
small bellows by means 
of which the number of 
air molecules within the 
tube could be accurately 
controlled, thus doing 
awav with the formerly 
used mechanical devices. 
The new oscillograph 
will be used to measure 
high voltages in research 
on the effectiveness of 
electrical insulation and 
lightning arrestor*. 



Every hanrh of baneoM it dunked at the ibipping point to dettroy all clinging petit tnrh at ini 


Green Dragon of the Tropics 


Banana Fungus, Picturesquely Named by Natives, 
Threatened Extinction of Industry . . . Menace 
Averted . . . Enormous Cost, Ingenuity Involved 

By CHARLES MORROW WILSON 


T hanks to Hollywood, most of us 
think of bananas as the easy manna 
of the drowsy tropics. A recent 
movie depicted the hero lounging around 
the tropics and reaching up to pluck 
mellow, ripe fruit from the trees In real 
life and in real tropics, bananas don't 
ripen edibly on the plant They have to 
be cut green and left to ripen in the 
shade If they ripen on the plant the 
pods split and the pulp sours. 

Indeed the banana is one of the most 
delicate and scrupulously cultivated 
crops on earth. Every stage requires 
hard work and tender care. The banana 
also requires perpetual haste, an aver¬ 
age initial investment of about 1400 per 
banana acre, and more man-hours of 
labor than any other principal harvest 
of the modem world. 

In bananas, every dime must be 
earned with hard work, salty sweat, and 
fast motion. That is why the banana¬ 
growing republics of Guatemala, Hon¬ 
duras, Costa Rica, and Panama are be¬ 
coming elyuums of employment, why 
banana-growing centers frequently have 
more jobs than men to fill them. Ma¬ 


chines are said to rob men of jobs. The 
banana industry flatly denies this. Dur¬ 
ing the past ten years the tonnage of 
banana machinery has been almost 
doubled So has the number of banana 
jobs Every two acres of the crop now 
means a year-around job, and approxi¬ 
mately every five tons of new banana 
macbmery seems to create a new banana 
job. 

4ND to the normal hazards of flood, 
-tx drought, and hurricane there has 
been added of late a further and more 
terrifying threat to this 300,000,000- 
doliar-per-year industry the sinister 
disease known as Sigatoka. A leaf- 
killing fungus spread by a wind-blows 
spore, this disease has played havoc in 


vast sections of the republics to the 
south, threatening to obliterate the cn 
tire banana crop there as it has alread) 
done in the South Seas 

It IS no longer enough tl.at banana 
men work for a living. Now they have to 
fight for it—not with firearms or revolu¬ 
tions, but with spray guns, dust-throwing 
airplanes, and spray-squirung tractors 
Banana-land’s new war is a fight to the 
death against this mysterious leaf-killing 
fungus, scientifically known as Cercos- 
pora musae zimm 

Sigatoka takes its common name from 
the region where it first apipoared—the 
banana-growing center of the Fiji 
Islands. Until the disease struck there, 
that region was one of the great banana¬ 
growing areas of the world The tiny 
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delicacy called bananas” were being sold 
in Moscoyv at 35 cents apiece—thus 
yielding the U. S S. R. a net profit of 
aliout 1500 percent! United Sutes deal¬ 
ers have no such lofty ideals of profits 
for they gladly take a net profit on ba 
nanas of 1 to 5 percent. 

But It IS in Siuth America that the 
banana is most needed The lives of five 
republics down there depend upon ba 
nanas, which are their surest tax source 
the basis of a 50 million-dollar-a-year 
cash payroll, the sustainer of at least 125 
ocean ships and about 2500 miles of 
necessary railroads In Central America 
bananas build roads, bridges, and dram 
age systems From Guatemala through 
Colombia, more than 400 common 
schools are maintained by banana plant 
crs and companies United Fruit, alone 
maintains 1) base hospitals from Cuba 
to Colombia, which give medical services 
and hospitalunlion lo more than 200.000 
patients each year Malaria, scourge of 
the tropics, has been pretty well beaten 
back from the Americun banana front 


Using the pipe-line type of spray against the fnngna Sigatoka in Honduras. 
The pipe-line “grid”, with hose connections, runs all over u plantation 


round spores of Siigutoka settle upon the 
broad lush banana leaves, and within 
two or three weeks multiply to form 
gray-brown “death-spots ” These spread 
and grow until the leal-strui ture of the 
plant 18 twisted and parched as though 
burned by fire The fungus doesn't im 
pair the food value of the fruit, but by 
killing the leal surfaces it causes tin 
fruit to njien prematurely Hence ba 
nana traders would buy green-cut fruit 
which looked all right They would load 
It aboard shijis and entire banana car 
goes would ripen preindtiiiely in mid 
ocean and rot before they reached |>orl 
The method by which the diseas< 
spread was as insidious as its effects 
Borne by the wind, it swept on at alti¬ 
tudes from sea level to 14,000 feet in 
the wettest jungles and driest deserts 
One crew of alarmed pathologists took 
to the air \l 5000 feet they held out 
glucose coated slides and (jiighl livt 
Sigdloka Sjiores on tilt glass 

N O wonder llie dlst asc has circled the 
globe By 1922 it had < rippled 
banana production in Australia and New 
Zealand swept into South China Siam 
Malaysia, and various Siuth Sea island-- 
and lilt westward to India, the Canaiy 
Islands and the (rumea coast of Africa 
In 19S5, Sigatoka blew into the western 
lro()i(s In 1936, the mysterious fungus 
bf gan to invade tropical mainlands 
striking first the renoyvned Ulua basin 
of Honduras Within a year, about 80 
pert ent, or some 32,000 acres of the 
champitin Honduran crop was reported 
infested and the “Green Dragon,” as 
the natives call the disease, was charg 
ing forward into Cuba, Jamaica, and 
other West Indian islands. 


Obviously sumelliing had to be 
done Sigatoka was threatening 
the life of the American banana 
industry with its more than a 
half billion dollars of United 
States capital We can’t raise 
bananas commercially in the 
United States But we eat about 
10 billion bananas a year Their 
< alone value is high, we absorb 
fiom them 460 calories per pound 
I peeled i and more vitamins 
than fioin anv domestic fruit, 
berrv, or melon The banana has, 
therefore been called the pcMir 
man's food fruit Current med¬ 
ic al literature stresses bananas 
as infant food, a counter-actant 
fur constipation and a- a hos¬ 
pital standby for the aged and 
infirm A widespread shortage of 
bananas would seriously affect our 
national diet 

As the -Sigatoka menace grew. 

It began to threaten international 
trade as well For the banana is 
ill! OIK gieal American crop whose ex 
port volume is steadilv growing War- 
infesied England and Europe still im- 
poit nearly 40 million bunches a year. 

i-stc rn bananas have “taken over" Eng¬ 
lish markets, made rapid inroads into 
(ontinental Europe and Scandinavia and 
reached the markets of Spitzbergen, 300 
miles north of the Arctic Circle Hitler 
lists American-grown bananas as “indis¬ 
pensable food" and. until the outbreak 
of the present war. had bartered for 
import of more than 15 milhdti stems 
per year Last year watched #ie first 
shipload of Colombian bananas leave 
for Soviet Russia. Three weeks later, I 
read dispatches stating that a “novel 



Tnctor-drawn spray lank. Many noszles 
ihoot the liquid fungicide in all dirertione 

Without bananas, it would prubablv 
come back and this largest battlefront 
against tropical disease yvould tumble 
Green bananas are a basic food m the 
tropics Fed to livestock, they are grass 
and gram together, since the starch and 
minerals of unripe liananas are like 
those of gram Plantains, or cooking 
bananas, are a staple fare for people 
Green bananas they mash into dough 
for pan bread or they bake or fry them 
Moreover, the banana industry has 
hoisted tropical wage levels and ban 
ished peonage as it changed thousands 
of native workers, schooled only in use 
of the machete, to skilled workers who 
now qualify for more than 200 trades 
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These newly skilled workers, many of 
whom earn as much in a day as their 
fathers earned in a week, couldn't be 
expected to return willingly to dried 
beans and jungle joblessness If neg¬ 
lected, the spore of Sigatoka could very 
easily become the spore of Pan-Ameri¬ 
can chaos 

But Sigatoka is not being neglected 
Four years ago when tlie roiindspore 
fungus made its dumbfounding appear¬ 
ance, native witch doctors arose vapor- 
ously to peddle alleged cures, including 
myslenous liquids to be injected with 
a hypodermic needle into banana stems 
Some planters chopped down their ba¬ 
nana fields in the vain hope that the 
ruining spores would not come again 
Others pooh-poohed the menace and 
struggled to keep on with old routines 
United Fruit, whnh owns and operates 
about 110,000 acres of banana lands, 
armored itself with a huge 


set out as (orporalt knight 
to sla\ the ruinous (ircen 
Monster 

Aftir four years of dra- 
matii but bloodless joust¬ 
ing, Sigatoka IS by way of 
bung licked, but not with¬ 
out colossal work head 
aches and expense 

E arly experiments 
proved that copper de¬ 
rivatives check the spread 
of the fungus The chief 
task wa-s to devise a prac¬ 
tical means for getting a 
spray to stick to the leafy 
plant in heavy rainfall cli 
mates United Fruit staged 
a ten-nation brain storm in 
which engineers, scientists, 
accountants, and fruit cut 
lers turned inventors over¬ 
night The new principle of 
the gnddle-type pipeline 
spray came into being Ba 
nana fields are grouped into 
spray units of 600 to 1200 


be built a central pumping and mixing 
plant, equipped with a reservoir and a 
block of Diesel-driven pumps, which 
mix the spray and force it into the pipe¬ 
lines at high pressures. The pipelines 
art equipped with hose cocks at con¬ 
venient intervals of from 120 to 200 
feet Actual spraying is done with 
garden-type hoses topped with high- 
pressure “nozzle guns” which break the 
liquid spray into fine mist and hurl it 
over the entire leaf surface of the giant 
plants Permanent spray equipment re¬ 
quires a thousand or more pounds of 
metal pipe per acre. 

In addition to this permanent installa¬ 
tion, two-man spray crews make the 
rounds of banana fields at intervals of 
10, 15, or 30 days, depending upon the 




virulence of Sigatoka, spraying every 
plant with Bordeaux mixture which con 
sists of five pounds each of copper sul¬ 
fate and hydrated lime to each 50 gallons 
of water The men cover about five acres 
per day between dawn and noon, the 
preferred tropical working hours A 
commanding majority of all banana 
growers tiiroughout the American tropics 
^re becoming “spray conscious Trac¬ 
tor sprays are taking to dryland banana 
fields of Jamaica and Colombia Small 
growers on banana outskirts are fighting 
the Green Dragon with squirt guns and 
back-pack sprayers 
At present, about 90,000 acres of 
United Fruit Company lands are under 
spray, and the acreage is rapidly being > 
extended Before the ground-sprav net 


Conveyors carry bananai 
aboard ship and into the hold, 
above and ol le/t. Since ba¬ 
nanas most be handled with 
tender rare, each bnneh rest! 
■n a flexible canvas pocket 


works were comjileted, the 
company opened Sigatoka 
warfare in the air, using a 
squadioii of esiiecially built 
dusting planes which set a 
world record by dusting 
208,000 acres with 8200 
tons of lime-sulfur powder 
in 2152 flying hours without 
a fatality or major crackup 
However, jilane dusting is 
less efiedjve than liquid 
sprav und is gradually be¬ 
ing discontinued Mean¬ 
while Sigatoka mysteries re¬ 
main It apjiears, for ex¬ 
ample. that the roundspore 
does not seriously molest 
banana plants which grow 
in shade Nobody can ex¬ 
plain this But coffee-banana 
farmers, particularly of 
higliland Guatemala, are 
taking advantage of it to grow bananas 
under shade trees used to shelter the 
delicate coffee bush Unfortunately, 
shade impairs banana yields. 

But Sigatoka defenses are holding 
In sprayed fields, banana leaves no 
longer writhe and twist with coalescing 
death spots New style banana plant¬ 
ings are being “put under spray” at 
overhead costs too great to allow the 
former practice of carefree abandon¬ 
ment to the omnipotent jungle Nowa 
days profitable bananas must stay in 
bearing from 10 to 25 years, instead of 
five years which was once the average 
bearing period 

Banana planters continue to cleai 
jungles, moving plontmgs farther and 
farther inland to tap new, rich, frontier 



Part of the extensive 
mechanlcation of a ba¬ 
nana plantation in the 
war against Sigatoka- 
a modern type of 
pnmping tution for ba¬ 
nana spraying. Below 
Like gigantic lasvn 
sprayers, water-rotated 
noiilei throw firemen’s 
streams over the ba¬ 
nana plants. Each nox- 
ile covers more than 
three acres and sup¬ 
plies two inches of 
“rainfall" every 24 
honrs for irrigation 


soils In Guatemala. Costa Rica, and 
Panama, new banana operations are 
crossing the high backbone of moun¬ 
tains New banana railways crowd 
through primeval wilderness. 

From Mexico to the Guianas, Sigatoka 
further speeds the banana tempo and 
motivates more and more investment and 
invention. One of the newest of these is 
banana irrigation, the most elaborate 
known to any big-scale agriculture The 
newest style banana irrigation, intro¬ 
duced in Honduras and Guatemala, con¬ 
sists of linked senes of 25-foot metal 



To prevent dropping bunches dur¬ 
ing harvesting, plant trunk it cat 


towers fed by giant Diesel-powered 
pumps Each tower is topped by a water 
rotated nozzle which throws a fire- 
hydrant spray over three and a third 
acres of planting for the equivalent of 
two inches of rainfall every 24 hours 
Cultivation and harvest methods are 
correspondingly improved, another im¬ 
portant reason why the tropical Ameri¬ 
cas have become the commercial banana 
sources of the world, even though the 
real homeland of the fruit is India, 14,- 
000 miles away, and even though the 
name “banana” is a dialectic from the 
Guinea coast of Africa 

I T’S an ill wind that blows no good 
Ill winds carrying Sigatoka spores 
continue to blow damage and rum to 
outlying and unprotected banana lands 
But the principal crop is being saved— 
and the fight against the disease has 
brought Its benefits Banana employ¬ 
ment has increased between 25 and 40 
percent, and the increase continues Bet 
ter cultivation, irrigation, and fertilizing 
necessitated by high costs of Sigatoka 
fighting have raised commercial yields 
from formei averages of 150 market 
bunches yearly per acre to a new aver¬ 
age of 300 and current highs of 400 
more and better fruit from fewer acres. 

Almost half of all market bananas are 
still grown by “independents.” native 
farmers with limited acreage These have 
been particularly hard hit. To help these 
small farmers. United Fruit installs the 
new-type pipeline spray equipment upon 
the land and provides necessary services 
—without taking the property in hock 
The owner contracts to sell market-grade 
bananas to the company for a period of 
ten years at producer's pnees common 
to the area The company agrees to pay 



cash for all fruit purchased and assures 
the grower a market for his entire pro¬ 
duction the year around, regardless of 
market conditions Spray systems are 
being installed in units averaging about 
880 acres, with spray lines crossing 
boundaries of private farms. 

Science, too, has had its wits tested in 
this battle. At present the conquest of 
Sigatoka appears to be man's most spec¬ 
tacular victory over a crop-destroying 
fungus. To make the victory stick will 
require unceasing vigilance, but in that 
vigilance as well as in the conquest, 
science will learn new strategies. These 
strategies will stand us in good stead 
later, for fungi, not insocta, may yet 
prove the chief enemy of man. 




OUR POINT OF VIEW 


Co-Operation 

S O vast is the sea and so great are the numbers of food fish 
in It that any attempt to conserve the supply for the future 
-may seem, at first glance, like carrying coals to N^castle. 
But the facts point the other way One particular species of 
salt-water fish — the striped bass — is rapidly approaching 
extinction, and what can happen to one species can conceiv¬ 
ably happen to another. And if the “striper” of our eastern 
coastal waters can be preserved by co-operative application of 
the science of conservation, the same can be done for other 
species when the need arises 

The striper is a fish that is of tremendous interest to both 
commercial and sport fishermen Even when caught by the 
commercial fishermen in small quantities, the high price that 
the striper commands makes it rather worthwhile prey To 
the sport fisherman, whose numbers are increasing by leaps 
and bounds the striper is considered to be the king of surf 
and bay fish The commercial fisherman contends that he has 
an inalienable right to net and trap these fish wherever found. 
The sport fisherman claims an equal right to the fish and to the 
beach along which the fish travel 
Here is where the need for more knowledge and co-operalion 
comes into the picture Little is known of the life and habits 
of the striper, although several groups are now engaged in 
studying them and data are slowly piling up When more is 
known about these things, everyone concerned will be in a 
better position to determine future policy and procedure In 
the meantime sport fishermen of several eastern states are 
jiressing legislation to protect the striper from the commercial 
fisherman, and the latter is just as active on the defense 
To this writer, it seems that the greatest need at the moment 
IS two-fold co-operation; co-operation between the legislative 
bodies of the various states in whose waters the striper is 
found, and between the sport and commercial fishermen 
Greed on the part of either or both of these groups should not 
be permitted to cause the striper to go the way of the buffalo, 
the heath hen, and the passenger pigeon The science of con¬ 
servation has progressed sufficiently to enable us to show what 
steps should be taken. Protection of the species is a positive 
necessity if it is to be preserved. Let us hope that this prize 
fish, so eagerly sought after by those who go down to the sea 
for sport, will not become extinct while the battle rages. 
Rather put severe restrictions on all fishermen first and then 
iron out the difficulties later, making readjustments as found 
necessary. At least this would preserve one of our natural 
heritages from extmction until tempers cool and the way is 
opened for satisfactory co-operation —A P. P 

Arms Agsunst War 

M any attempts have been made to explain the present 
stalemate in the war between the Allies and Nazi Ger¬ 
many. No longer do people call it a phoney war; some, indeed, 
see in it a ray of hope for the future, a hope that the terrible 
bloodshed of 1914-1918 may never be repeated. 

AH wars are waged to wear down the enepiy. To do this in 
the present war, each side thinks to starve the other out. Both 
know the futility of attacking along the French-German line, 
for both understand that the attacker would suffer enormously 
higher losses than the defender. There remain the sea and 
air. War on and under the sea has been put under control. 
The air, however, still has its menace. Aircraft are feared, 
not because they kill many civilians but for the deadly gas 
they can carry and because df their potentialities for the de¬ 
struction of property. Small squadrons of planes have been 


active, but so far there have been no waves of hundreds of 
planes over enemy cities as was threatened. Why’ Fear of 
reprisals’ Britain evidently leans toward this theory if we 
can judge bv an editorial in The Engineer (London). 

In discussing safety measures taken in the British Isles to 
assure low casualty rates in case of air raids. The Engineer 
states “It IS impossible to estimate how many millions of 
pounds have been spent in this country on these air-raid 
precautions, and up to the moment of writing, it can only be 
said of them that by their mere existence they may have 
averted attack Dread of reprisals is the most effective A. R. 
P. of all.” We have confirmation of this dread of reprisals m 
Hitler’s own words, the substance of which was that Germany 
had a weapon which could not be used against Germany 
In making such a statement, he knew what all belligerents 
know, that, despite a certain difference in quantity of arms, 
the theme of this war is quid pro quo. 

One further thought from The Engineer-. “It would seem 
that man finds himself in possession of a weapon so terrible 
that he dare not use it save agamst the defenseless.” In 
speaking thus of the deadliness of aircraft. The Engineer 
approaches closely to a thought we have held for months. It 
has been our feeling that the very deadliness and enormity 
of modern armaments have done more than all the cries of 
horror by the pacifists durmg the past decades, if not to stop 
war, at least to limit rigidly the bloodshed of a modem war 
between powerful nations. While the burden of armaments 
18 a heavv load for populations to bear in peace times, it seems 
to us that this war may yet prove that it is the armaments 
themselves which have more effect than common disarmament 
which renders a country defenseless It may follow from this 
that all peoples may see the utter futility of armed warfare, 
between equals, in the future and devote their energies solely 
toward the sort of economic warfare which is being waged 
today — F D. M 

Printing’s Semi-Millenium 

F ive hundred years ago, if we can agree on the date, 1440, 
that has long been accepted, Johannes Gutenberg mvented 
movable type In the last five words of that sentence, there 
IS basis for volumes of philosophizing 

Prior to Gutenberg’s achievement, some thousands (or tens 
of thousands) of scribes laboriously made copies of books by 
hand Consequently, books were costly and could be owned 
by few, the learning of the ages was passed on largely by 
lectures; and culture was a plant of extremely slow growth. 

Followmg Gutenberg, civilization’s processes were speeded 
up and the world passed through its most amazing 500 years 
of progress Today a book which only a king could buy before 
Gutenberg, can be bought by any child out of his pocket 
money, and millions of people, from writers to comoositors 
and pressmen to lumberjacks and paper makers to news 
dealers and truck drivers, have employment because of mov¬ 
able type, (Somewhere, too, the over-worked, much maligned, 
necessary evil called “editor” fits into that list ) 

TeohnicaUy Gutenberg’s accomplishment was “re-inven¬ 
tion,” for the Chinese mvented and used movable type many 
centuries earlier. Yet we have no desire to subtract one iota 
of the honor due this “scion of a patrician family of Main*,” 
as a recent bulletin from Germany proudly described him. 
His contribution to the broadening of culture, and therefore 
to the more rapid progress of civilization, is mcalcuiable. It 
is unfortunate that war prevents the world from j'oinmg with 
Germany in her several celebrations this year to pay homage 
to this great and beneficent inventor. — 0. D M. 
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More Miles Rer Gallon 


I T 18 a virtual certainty that the auto 
mobile of the future will travel farther 
on a gallon of gasoline than tlie car 
of today In all likelihood this gam. pos¬ 
sibly as much as 50 percent, will come, 
not through any sensational discovery, 
but by following a path already well 
beaten —- the continued correlated de¬ 
velopment of fuels and engines 

In the past, automotive engineers have 
taken advantage of constantly improving 
fuel quality by increasing the compres¬ 
sion ratio with resultant increases in 
power per cubic inch of displacement 
and power per gallon of fuel The im¬ 
provement of the anti-knock ([ualitv of 
gasoline is a necessary part of this corre¬ 
lated development because the tendency 
of fuel to knock limits the ability of the 
spark-ignition engine to convert the en¬ 
ergy of fuel into power As this limiting 
factor has been removed (lermitting 
higher and higher compression ratios 
(Hiwer and performance have improved 
The recent rise in the anti knock quality 
of gasolines available to motorists mdi 
cates that this trend is continuing 


Fuel of the Future . . . Car of Future Designed 
For It . . . Both Will Come Through Co-Operative 
Research . . . Future Presaged by Past Progress 

B> Dr. GRAHAM EDGAR 

VlM PrMtdent And Director of lUoMroh, Bthrl OMOllns Corpormtlon 


The possibilities of in¬ 
creased gasoline economy 
thiough developing this prin 
ciple still further have been 
amply demonstrated by ex 
haustiye experiments Re 
seart li engineers using an 
automobile equipped with a 
valve-in-head engine as a test 
vehicle, conducted a senes of 
tests in the laboratory and on 
the road at a numlx-r of com 
press on ratios and gear 
ratios Fuels m each case 
were just capable of avoiding 
knock — approximately (th 
octane for 5 25 lonipreseion 



iMribntion of leaded gasoline has expanded 
lormoDtly since first sold here in 1923 



ratio, 9.5 octane for 8 0 compression 
ratio, and something over 100 octane for 
10 J comprtssion ratio At 40 miles pei 
hour, the miles per gallon improved 
Irom 125 at 5 25 compression ratio to 
18 at HO and 21 at 10 .i The average in 
creas«- in economy, between 10 and 60 
miles per hour is about 4.5 percent, going 
from 5 25 to 8 0 compression ratio under 
londilions of constant performance 

Super-charging, generally applied so 
far only to aircraft, opens another field 
of opportunity for improved gasoline 

lalmralories indicate that under certain 
conditions super-charging will result in 
substantial fuel savings, or in substantial 
increases in horsepower-hours from the 
same fuel consumption and, in some 
cases, both With 10- or 12 octane num- 
ber-impiovement in the fuel, it was pos 
Bible almost to double the horsepower 
of an eight-c)linder engine by super- 
charging 

Unquestionably one of the important 
industrial advances of this generation 
has been this correlated development of 
fuels and engines — a development that 
has changed our whole system of passen 
ger and freight transportation Out of it 
has grown a system of motor transporta¬ 
tion unrivaled anywhere in the world — 
bus and truck lines that stretch into 
every nook and corner of the nation, 
25,000,000 private passenger cars, trans¬ 
continental, intercontinental, and trans- 
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ix'eanic air lines on regular schedules 

Behind this development lies the col 
lective effort of dozens of leseurch 
laboratories representing manv indus¬ 
tries All have made important conirilni- 
tions to the general program of improve 
ment Not least among these contribu¬ 
tions was that made by tetraethyl lead in 
breaking down the barrier of knock 
Tetraethyl lead was but one of the tribu¬ 
taries of the stream of progress, but. 
judged by any scale of values, it played 
an important role Many of the facts 
about It have become a matter of general 
knowledge, others are not so well 
known 

Almost every motorist is familiar with 
the small while sign on gasoline service 
station pumps which reads “Contams 
Lead " Some are familiar with the story 
of the recognition of the problem of 
knock bv Charles F Kettering of Gen¬ 
eral Motors, with the long search by 
Thomas Midgley, Jr., and T A Boyd 
for a satisfactory anti-knock compound 
and the eventual discovery of tetraethyl 
lead But few know of the obstacles that 
had to be overcome before this anti¬ 
knock agent could lie made available 
commerciallv: of the problem of raw 
materials, of manufacture, or the years 
of continuous research that were neces¬ 
sary to the utilization of the product 
after it was developed 

Gasoline containing tetraethyl lend 


was first put on puhln sab at a single 
seiviLc station in bayton Ohio on 
Februuiy 1 1923, under the now faniiliai 
name of "F-tlivT' gasoline Immediate 
a( < eptam e of the new produet indicated 
that the ordinary fuel of that day was 
not salisfaelorv for even the low-corn 
pression automotive cngim of the time 
and the sale of Ethyl gasoline began to 
spread rapnlK By 19-tl 12 percent 

of the entire gasoline consumption of 
the United States was Ethyl gasoline, 
sold at premium price. In April, 19.33, 
oil companies began using tetraethyl 
lead in their regular-grade gasolines. 
Today. 7.S percent of all gasoline sold in 
llie United States and Canada contains 
lelraelhy] lead. In the field of aviation, 
almost all gasoline of 80 octane number, 
or better, contains tetraethyl lead, in 
fact the performance of the modern 
military and transport plane is due. in 
large part, to the development of high- 
octane gasoline, a development in which 
this anti-knock compound played an im- 
(HJitant part. 

Outside of the United States, tetra¬ 
ethyl lead IS used in motor gasoline ex¬ 
tensively in England, France, Australia, 
New Zealand, and Germany, and to a 
smaller extent in many other countries. 
In aircraft, for both military and trans¬ 
port purposes, it is used in nearly every 
country in the world. 

But this success story could not be 


told bad It not been for the years of 
study and rest'arcb on problems concern 
ing wliieb ibe general public knows little 
or nothing Developing a product m the 
laboratory is one thing, manufacturing 
a in eommerLial ((iiantities is quite an 
other The manufacture of tetraethyl 
lead has represented serious problems 
from the start There was no “prior art" 
in the large scale production of any 
organo-metallic compound, and knowl 
edge had to be accumulated by gradual 
and sometimes painful experience 
Three plants m succession were built, 
used for a time, and then abandoned 
before we learned to make tetraethyl 
lead in substantially the way it is manu 
factured today 

It was necessary, first of all, to solve 
the serious problem of adequate supplies 
of basic raw materials Tetraethyl lead 
18 manufactured by the reaction of ethyl 
chloride with an alloy of sodium and 
metallie lead, and the immediate raw 
materials are therefore ethvl chloride, 
sodium, and lead With the exception 
of metallic lead, none of these are avail 
able commercially m the quantities re¬ 
quired, and for this reason, as well as 
in the interest of manufacturing econ¬ 
omy, it was neccBsarv to produce them 
at our own plants. An accompanying 
diagram gives a flow sheet of the manu¬ 
facturing operations. Salt is electro¬ 
lyzed to produce sodium and chlorine 
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Increaie tb« compreuion 
ratio of the car engine 
and the result ii more 
mile* per gallon at a 
wide range of car speeds 



The sodium is melted with lead to form 
the alloy which, after grinding, is ready 
for the final reaction. The chlorine 
formed m the electrolysis is burned with 
hydrogen to form gaseous hydrochloric 
acid. ^ 

Recently a plant has been completed 
for the manufacture of ethyl chloride, 
using the ethylene process — the first 
commercial development of Us kind. 
The plant is a model of manufactarmg 
efficiency and economy, but it took years 
of study and work to develop this par¬ 
ticular art to its present state. In the 
ethylene process, refinery stabiliser 
gases, consistmg largely of propane, are 
cracked, and the cracked gases are frac¬ 
tionated at low temperatures to separate 
the ethylene formed. This is allowed to 
react with hydrochloric acid gas at low 
temperature in presence of a catalyst to 
produce ethyl chloride. 

In addition to tetraethyl lead, the 
finished anti-knock fluid requires the 
addition of ethylene dibromide, ethylene 
dichlonde, and dye. The latter two are 
purchased m the open market, but an 
adequate supply of ethylene dibromide 
at reasonable cost has represented a 
serious manufacturmg problem for 
many years. In the early days of Ethyl, 
bromme was an expensive chemical and 
the supply limited. The young tetraethyl 
lead industry spent half a million dollars 
on a boat to “mme” that great reservoir 
of raw matenals, the sea. The experi 
ment itself was not an unqualified suc¬ 
cess, but It proved that bromine could be 
recovered in quantities with the proper 
kind of plant, equipment, and location 
Subsequently, such a plant, the only one 
of its kind m the world, was built at 
Kurc’s Beach, near Wilmington, North 
Carolina, under the joint auspices' of 
the Ethyl Gasoline Corporation and the 
Dow Chemical Company. Its present 
output exceeds three million pounds of 
bromine a month. 

But the solution of these problems 
was only the beginning. Assured of an 
adequate supply of raw materials, the 
next step was exhaustive tests of engines 
on dynamometer blocks and millions of 
miles on the road to determine the exact 
proportions of certam constituents of 
Ethyl fluid for most satisfactory results 
This IS a study which must go on end¬ 
lessly. Every new development in en¬ 


gines and fuels calls for renewed effort 
to determine whether or not changes in 
design or operatmg conditions may indi¬ 
cate the desirability of changes in the 
composition of anti knock fluid. 

These are problems specific to tetra¬ 
ethyl lead, but “lead” is also a part of 
the tremendous and intricate problem of 
the internal combustion engine and its 
fuel When the full implications of the 
problem of knock were understood, the 
petroleum refiner set about to produce 
motor fuel of less and less tendency to 
detonate. The magic wrought by oil 
technologists in this connection is a 
matter of record. Cracking ha* been 
developed from what was originally 
merely a method of obtainmg more gaso¬ 
line from a barrel of crude oil to a 
method of changing the chemical struc¬ 
ture of hydrocarbons. To the fundamen 
tal tools of temperature and pressure 
ha* been added the valuable instrument 
of catalysis. 

The anti knock quality of fuels is of 
vital importance to automotive and air¬ 
craft engineers. They must keep in 
formed regarding the fuels that are 
available, and that soon may be avail¬ 
able, and must design their engines to 
utilize these fuels as efficiently as mav 
be practicable. They have other prob¬ 
lems peculiar to their particular craft 
With every increase in compression 
ratio, with every few pounds additional 
in brake-mean-effective-pressure, a host 
of problems present themselves. New 
materials and improved design may be 
needed Difficult lubrication problems 
may arise 

In addition to the ^oblems jieculiar 
to each of these great industries, there 
are others that require the jomt efforts 



of both. Methods of measuring the 
knocking tendency of fuels, method* of 
expressing those measurements and the 
interpretation of the resulu, call for 
co-operative work by the technical 
staffs of the petroleum and automotive 
industries. 

The Ethyl Casolme Corporation is 
directly of neither the petroleum indus¬ 
try nor the automotive industry, but it is 
a child of both; and as such, it has been 
able to participate in many of the devel¬ 
opments outlined above. Its research 
laboratories at Detroit and San Ber¬ 
nardino have not only studied problems 
specific to tetraethyl lead but have con¬ 
tributed substantially to the important 
progress which has led to the fuel and 
the engine of today. 

It cannot be said that any of these 
developments have been due to a feeling 
of pure altruism on the part of any 
member of cither industry They are the 
natural result of the American competi¬ 
tive system, and their net result is that 
the public today has vastly better fuels 



sumption with and witbont super- 

iharging in engines under test* 
and vastly better automobiles, trucks, 
busses, tractors, and airplanes than it 
had ten years ago 

But what of the future'' Will anti¬ 
knock compounds continue to play the 
same important role in the correlated 
development of engines and fuel* in the 
future as they have m the past? No one 
would be rash enough to predict the 
exact trends which may develop in the 
future, but enough data exist to show 
that a number of ways exist in which 
fuel of very high anti-knock value may 
be efficiently utilized. 

What that fuel will be, no one can say. 
Constant progress in the refinmg art is 
increasing both the yield and quality of 
gasoline. But wherever it is more eco¬ 
nomical to obtain any given octane level 
by the use of anti-knock compounds, 
they will continue to be used and they 
will be added to the best available re¬ 
finery product to produce the “fuel of 
the future” for which the automobile of 
the future will be developed. 









Does The Soil Need? 


Scientific Fertilizing Produces Remarkable Results 
. . . Possible When Soil Minerals, Soil Needs Are 
Known . . . Proper Tests Give Answer To Grower 

By H. T. RUTLEDGE 


F VE-INCH rosebuds, daffodils the 
ize of salad plates, snapdragons six 
leet tall — such remarkable prod 
ucls of flower gardens are being re¬ 
ported by amateur and professional 
gardeners who are experimenting with 
the latest scientific methods of fertiliz¬ 
ing Similar results are being achieved 
by some vegetable and fruit growers 
Often aiiplications of commercial fer- 
tiliz<*r8 bring spectacular results, while 
in other cases use of the same fertilizer 
may bring little or no benefit The rea¬ 
son for tins anomaly is easy to find when 
fundamentals are considered. In the 
first case, improvement is visible and 
may be extraordinary if the material 
supplied by the fertilizer is lacking in 
the soil In the second case, results will 
be negligible, or even non-existent, if the 
soil already has the materials which the 
fertilizer supplies, yet needs still others. 
The obvious conclusion is that the grow¬ 
er must first know the requirements qf 
his soil, otherwise the fertilizer may be 
completely wasted 

W HEN the grower does know his 
soil, he may begin scientific fer¬ 
tilizing In theory, the problem of per¬ 
fect fertilizing is complicated by the fact 
that plant requirements arc many, va¬ 
ried. and still partially unknown. In 
practice, it is greatly simplified because 
all but three of the important plant food 
elements are ordinarily bestowed with¬ 
out the aid of man These three are easy 
to test for and easy to supply. 

There remain some difficulueB for the 
average gardener. Individual plants 
have different needs. The plant food 
content of the soil may vary widely with- 
m an area of a few square yards, and 
at different times of the growmg season 
But a little study and systematic effort 
will show the way to a fertilizing pro¬ 
gram of maximum effectiveness. 

The three plant food elements which 
the gardener must usually add to his soil 
are nitrogen, pbosphorus, and potash. 
Until recently, most people were content 
to use some general fertilizer which, it 
is true, did contain certain amounts of 
each of these essentials But it would be 
partly luck if the gardener supplied the 


right food elements in the right amounts 
He either wasted money by adding ele¬ 
ments of which his plants already had 
enough, or he added too little of certain 
elements, and his garden suffered 
Hit-or-miss fertilizing usually means 
failure because there are so many im- 
{Kirtant factors which it does not take 
into account. Drought and rainfall, sun 
and shade, affect the amounu of plant 
foods avsulable in the soil Plants them¬ 
selves arc continually depleting the soil 
of Its nutrients, and their needs vary 
The amount and kind of fertilizer re 
quired depend on the condition of the 
soil at a certain time, in a certain place, 
and in relation to the needs of tlie plants 
that are liemg grown By the use of 
simple but effective soil test kits, the 
gardener can determine for himself the 
degree to which his soil is deficient in 
nitrogen, phosphorus, and potash The 
kits are easy to use, demanding only the 
ability to follow simple instructions and 
to compare colors accurately With this 
information, the gardener can fertilize 
correctly — giving his plants the opti¬ 


mum quantities of foods which thev 
would otherwise lack In view of the 
constant changes m soil conditions, best 
results are usually obtained bv making 
periodic tests and feeding frequently in 
rather small quantities Larger appLca- 
tions at long intervals do not assure a 
regular diet of the foods that plants are 
using every day. 

The fertilizing is comparatively simple 
once the soil has been tested If there 
are no unusual deficiencies, the garden¬ 
er can often use a complete fertilizer, 
selecting a formula m accordance with 
his determined needs When certain ele¬ 
ments are very low special concentrated 
fertilizers may be used — either directly 
on the soil, or mixed with a “complete” 
fertilizer material Nitrogen may be fur¬ 
nished by nitrate of soda, ammonium 
sulfate, or calcium nitrate, phosphorus 
by superphosphate, treble superphos- 
[ihate, or steamed bonemeal, and potash 
by sulfate or muriate of potash. 

The special needs of individual plants 
should also be considered in laying out 
a fertilizmg program. It is important, in 
this connection, to remember that nitro¬ 
gen contributes especially to the develop¬ 
ment of leaf and foliage; phosphorus to 
fruit and flowers; and potash to strong 
root growth. With identical soil condi¬ 
tions, a lawn requir'‘8 more nitrogen in 
Its fertilizeV; the flower garden, more 
phosphorus; and beets, carrots, radishes, 
and other root vegetables, more potash. 



With any soil testing kit, the tetter osei bnt a spoonful of soil. Then, following 
simple instractiont, ho soon learnt jntt what minerals hit soil lacks—and needs 
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Stars That Have Chemistries 


Certain Oasses of Stars Have Atmospheres Like 
the Familiar Oxidizing and Reducing Atmospheres 
of the Chemical Laboratory . . . Low Temperatures 

By HENRY NORRIS R E S S E L L, Ph.D. 


T he starv as a whole are very varied 
Some of them are a million timee 
as bright as others, a thousand 
times as big, a hundred times as massive, 
and ten times as hot on the surface Be¬ 
fore we can study them satisfactorily, 
we must separate them into groups 
which are less excessively different from 
one another 

The easiest way of doing this is to 
photograph their spectra With a prism 
in front of a wide-angle lens, we can get 
many hundreds of legible records on 
one plate Most of them, as everyone 
knows, show line patterns of a few 
standard intergradmg types Once in a 
while one used to come upon a queer 
one, unlike the general run, but as ob¬ 
servation advanced, it became clear that 
these, too, belonged to classes of stars, 
similar among themselves, but less nu¬ 
merous than the main types At the 
present time, when hundreds of thou¬ 
sands of spectra have been examined. 
It would be hard to pick out a single one 
which IS not at least fairly similar to a 
few others .Nature evidently has stand¬ 
ard wavs in which the stars may shine, 
veiy few in number compared with the 
multitude of the stars themselves 

Among these less numerous groups 
are two closely related ones, denoted in 
catalogues by the letters N and R, and 
less technically, but more 'intelligibly 
referred to as the "carbon stars.” 

There is good reason for this name. 
Their spectra are cut to pieces by an 
enormous number of lines, grouped in 
many places into dense bands, which 
have long been known to be produced 
by carlam compounds These have now 
been identified not as the ordinary 
molecules familiar in our laboratories, 
but as molecules iiartlv, but not com¬ 
pletely, decomposed into their elements 
at the high stellar tem[)erature So we 
have now CH — with but one hydrogen 
atom remaining attached to the carbon 
-- instead of the familiar CH^ (me¬ 
thane), C\ — not the cyanogen gas 
( C ,N of the text-books, but a chemical 
"radical” so eager to combine with 
something that under ordinary condi¬ 
tions It combinis with itself, and — 
larbon vapor ready to condense into a 
solid except at vciv high tempeiature 
or low pressure 

In tile red end of the spectium, the 
lines are so crowded that thev almost 
overlap. Here and there, a iiariow clear 
space between them allows the normal 
“continuous” siiectrum to show through 
With moderate or even fairly high, dis¬ 
persive power tliese bright places look 


just like emission lines For years they 
were supposed to be due to some un¬ 
identified luminous gas. until at last the 
detailed comparison of spectrograms 
taken with high dispersion with labora¬ 
tory spectra revealed the truth 

The presence of compounds — mole¬ 
cules — m obvious abundance would be 
proof by itself that these stars are cooler, 
on the surface than most others. This 
was realized first, however, liecause they 
are very red The N stars, indeed, are 
much the reddest of all the im|>ortant 
groups lieginning about where the 
others leave off, with a color index of 
two magnitudes (that is. with about six 
times as much red light in comparison 
with violet as a star of standard color, 
like Vega) and running on to some 
which are 50 times as bright in the red 
as in the violet The R stars are in all 
respects less extreme Tliey are not so 
red, the bands in their spectra are weak¬ 
er, and those with the weakest bands 
grade naturally into familiar spectra of 
about Class K (Arcturus). They evi¬ 
dently represent cases in which all but 
a relatively small part of the compounds 
are dissociated by higher temperatures 

T here an other red stars in the 
heavens (called Class M) and a few 
of them are as red as even the N stars, 
and these too have coniiiounds in their 
atmospheies But these compounds are 
oxides Titanium oxide gives the strong¬ 
est bands — and, in a few stars, zir 
(onium oxide — but oxides of vanadium, 
scandium and yttrium have recently 
been identified 

It would be wiong to conclude that 
these unfamiliar metals are the most 
abundant in the stais Their oxides hap¬ 
pen to have strong bands in the smallish 
part of the spectrum which we can ob¬ 
serve Other metals, which do not, will 
be missed 

But the fact that we hnd compounds 
of carbon in one sort of stars, and of 
oxygen in the other, is of great signifi 
cance Here, indeed, we come to the 
point where we can speak of a real 
chemistry of the stars 


rile li)gb-scli<M)l lalioratory student 
knows perfectly well the difference be 
tween an oxidizing and a reduemg flame 
In the first, there are enough oxygen 
atoms to provide more oxygen than is 
necessary to combine with the hydro 
carbons of the gas supply, and the ex 
cess oxygen, at the high temperature, 
will act on any oxidizable substance on 
which the flame plays In the second 
there is not enough oxygen to use up all 
the hydrocarbons, and the excess will 
take oxygen away from many metallic 
oxides, and leave the free metal 

It was the late R H Curtiss, a dozen 
years or so ago, who first pointed oul 
that in these two classes of stars, we 
have the familiar difference between an 
oxidizing and a reducing atmo8[ihere 
With oxygen in excess, the carbon com¬ 
pounds are used up I licing transformed 
into the more firmly bound carbon 
monoxide, which absorbs onl> in the far 
ultra violet! and the metallic oxides are 
left With excess of larbon, the op|M>site 
happens 

The oxygen stars of Class M are some 
thing like 100 times more numerous than 
the carbon stars of Classes N and R 
That IS. we find almul this proportion 
in our lists of stars down to the 7th or 
8th magnitude \mong the 6000 or so 
stais visible to the naked eye the fraction 
IS even siiiuller There are only about 
20 of Class N. and but one of Class R - 
and most of these are variable stars 
which rise above the 6th magnitude only 
at intervals 

But It would not be safe to conclude 
that oxygen stars were actually far more 
abundant than carbon stars, in space 
until we knew at least the average real 
brightness of stars of the different 
classes Those of great luminosity can 
be seen at greater distances, and will get 
into our lists m disproportionate num 
ber 

It IS therefore of special interest to 
determine, if we can. the average dis 
tance and real brightness of the carbon 

These objects are much too remote for 
direct measures of parallax by the trig- 
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onometric method, and to get a good 
average we must depend upon the com¬ 
parison of proper motions and radial 
velocities The principle is simple. By 
the spectroscope we can find the rate of 
approach or recession of any star, in 
kilometers per second By comparing 
observations of right-ascension and de¬ 
clination (if we have good enough ones 
covering a long enough time) we can 
find how fast, m seconds of arc per year, 
the star appears to move across the 
heavens This last amount — the proper 
motion - dejiends both on the real 
velocity of the star, at right angles to 
our line of sight, and its distance More 
precisely, it is proportional to the prod¬ 
uct of the cross velocity by the parallax 

For an individual star, this leaves us 
none the wiser, for the ratio of the com¬ 
ponents of vilocity along and across the 
line of sight depends on the angle be¬ 
tween the direction of motion and the 
line of sight -- which may be anything 
But when we can take the average for a 
considerable number of stars we can 
trust the laws of i hance to give us pretty 
reliable values 

AN apparent complication — but a 
leal advantage--IS introduced by 
the hiin's motion in space If the stars 
themselves were at rest, this would cause 
them to apjiear to drift in the heavens 
toward the {Hunt away from which we 
were moving, and, knowing the speed ol 
the Sun's motion and the angle at which 
Its effects were foreshortened for a given 
star, we could calculate good parallaxes 
for each one AJ'hen the random motions 
of the stars are added to this, we must 
take, not the motion of an individual 
star in the drift-direction, but the aver 
age for a large niimlH-r, and trust the 
individual motions (which are about as 
likely to be in one direction as opposite 
to itj to “average out " This will never 
happen exactly, but, for the average of 
100 cases, it is an even chance that the 
outstanding effect will be not more than 
one tenth of the motion of an individual 

We cun get a quite inde{iendenl deter¬ 
mination of the mean parallax bv taking 
the pro(ier motions of the stars at right 
angles to the dircH-lion of the drift These 
dejiend on the motions of the stars them¬ 
selves, in a specified direction at right 
angles to the line of sight Now we can 
hnd the “peculiar” velocities of the stars 
themselves, along the line of sight, by 
subtracting from the observed velocity 
the effect of the Sun's motion, which can 
be very easily calculated. 

We now take averages for the avail 
able stars — simply of the numerical 
values, disregarding the positive and 
negative signs — and trust that the mean 
will “average up” in the same way in 
one case as in the other If there is no 
tendency for the real velocity of a star 
to be greater along the line of sight than 


across it (which sliould be substantially 
the case for stars scattered all over the 
sky) we should get good average values 
— indeed it is found that the average 
result for 100 stars should be right with¬ 
in 7 ()er< ent half the time 

This method was first applied to the 
N stars by Kapteyn, in 1910 The ma- 



Propiied up diagonally in this lillle 
museum on a public square in 
Coming, New York, the first of the 
two 200-mch glass mirror disks Ithr 
slightly imperfect one! is now avail¬ 
able at all times, wiihoul a particle 
of previous (ormaiily or even an 
entrance fee, (or all who wish to 
come there to inspect it This is the 
mate to the largeat piece of glass on 
earth, the one cast later and sent 
to California On a pinrh il could 
even have been ground and polished 
and used in the telescope, and still 
could be so used in a tighter pinch 
However, beranae one of the 114 
cores embodied in the mold for the 
purpose of leaving the disk ribbed 
or skeletonized at the back melted 
loose during the pouring of the 
molten glass and left aolid glass in 
its place, it was decided to cast a 
new disk This was done in 1934 
and that disk is now being 
prepared in Pasadena, Califomia 


tcrial then available was sufficient only 
to show that they were very distant, and 
among the brightest of all classes of 

Thirty years, of observations now pro¬ 
vide enough material for a much more 
accurate value, and a thorough discus 
Sion has recently been published by Dr 
R E. Wilson. "There are now 106 stars 
of class N for which fairly good proper 
motions can be determined Combining 
these with the radial velocities (which 
have been observed for 145 stars) and 
using both the methods just discussed. 


he finds that an average N star of mag 
nitude 7 A has a parallax of 0".00166, 
which corresponds to a distance of 2000 
light-years The corresponding absolute 
magnitude is —1 6, which indicates a 
luminosity 300 times the Sun’s Certain 
refinements of calculation raise tins Ir, 
nearly 400 times the -Sun’s light 

These are therefore very luminous 
bodies If we could measure the total 
energy radiated, including the invisible 
infra red we would obtain much higher 
values — probably at least ten limes d' 
great Tlie N stars are therefore giants 
of a pronounced type There does not 
appear to be much difference m the 
visual luminosity between those in which 
the carbon bands are strongest and least 
heavy, but. as the former are probably 
cooler, the total energy radiated is prob 
ably greatest for the “latest ’ tyjies, as 
It appeals to he among the M stars 
They are much brighter, bv any stand 
ard. than the average M star, so that our 
lists n (irese'iit u hunt for them in a large 
volunn of space, and they are still rarer 
than tin hrsi (ounls indicated 

The M stars are fewer and fainter, 
and <mlv 57 of them are available for 
discussion For these, by similar meth 
ods. Dr W ilson finds an absolute mag 
nitiidc of —0 5. or about 120 times the 
Sun s visual luminosity 

O M lliiid of the K stars, and four 
lifths of the N stars, are variable in 
brightness Most of them vary irregu¬ 
larly and over a moderate range (not 
exceeding two magnitudes), though 
some are periodic, and a few have the 
large ranges c liaraiteristic of variables 
of class M 

The physical conditions in these re 
markable stars are still im|)erfecliy un 
dersiwKl. Cnforiunalely we have no 
way of getting at their masses, and find¬ 
ing to what degree they obey the general 
rule that bright stars are massive Their 
surface temperatures must Ik: among 
the lowest known, but are difficult to 
estimate, on acrounl of the way in which 
the band** cut up the spectrum Their 
diameters must llierefore be very large, 
and gravity at their surfaces low What 
keeps them shining is still a puizle — 
as for all the other giant stars, and how 
they came to differ in composition from 
the oxygen stars is a question which 
physics - even nuclear physics - is not 
in a {Hisition to inquire 

One curious fact should still be men 
tinned Not a single carbon star has 
been found among the hundred and more 
of red dwarfs which have so far been 
observed. Since there are probably at 
least 200 or .300 oxvgen stars to one car¬ 
bon star among the giants in a given 
region of space, it may well be that we 
have not yet a sample of dwarf stars big 
enough to mclude one and it is prema¬ 
ture to theorize about it—Aft. Wilson 
ObseriHitory, .January 29, 1940 


Man’s 


Earthly Future 

How Long Will Our Earth Survive, and How Long 
Will the Species Called Man Endure on It? . . . 
Man’s Fate: Either Oblivion or Improvement 

By KIRTLEY F. MATHER 


(In Two Pans — Part One) 
URING the first decade or two of 
the curreDt cpntur>', geologists, 
astronomers, and phvsicists en¬ 
gaged in many discussions concerning 
the future of the Earth as an abode for 
life. Some believed that “the end of the 
world” was relatively close at hand; 
others that the prospect for the future 
was to be measured in terms of hundreds 
of thousands if not of millions of years 
As usual in scientific circles there has 
emerged from the conflict of ideas dur¬ 
ing the years of discussion a general 
unanimity of opinion, and today the geo¬ 
logic outlook for the future of the Earth 
is quite clear. 

Since the turn of the century new 
methods of measuring the length of geo¬ 
logic time have been discovered and 
applied. New concepts of the nature and 
sources of energy have been proposed 
and tested New data concemuig as¬ 
tronomic space and the distribution of 
the stars have been secured. Innumer¬ 
able details of Earth history have been 
deciphered to give a trustworthy record 
of the changes which the Earth and its 
inhabitants have undergone in the past 
The key to unlock the secrets of the 
future 18 now available in this knowledge 
of the past, and with our present under- 
standmg of the processes of nature that 
key may be intelligently used. All the 
evidence combines to lead us unmistak¬ 
ably to the conclusion that for many 
scores if not for hundreds of millions of 
years to come the Earth will continue to 
be a comfortably habitable abode for 
creatures like ourselves 

Surface temperatures of the Earth, the 
most important item in any considera¬ 
tion of Its long-range habitability, are 
determined by the receipt of solar energy 
distributed through atmospheric agen¬ 
cies For any given area of land the 
annual contribution of heat from the 
Earth’s interior, hot though it may be, 
IS just about equal to the warmth re¬ 
ceived from the Sun in 20 minutes by an 
equal area in equatorial latitudes under 
a clear sky at mid-day The 19th Cen¬ 
tury picture of an Earth, initially fiery 
hot but progressively cooling so that 
yesterday it displayed a glacial climate 
and tomorrow it will be too frigid to sup- 
jHirt life, may now be thrown into the 
discard The Earth will “grow old and 
die" only as a result of failure to receive 
adequate supplies of radiant energy 
from the Sun The prospect that the Sun 

St Uu rsosnt Columbus.* Ohio oouvonUon o) th« 
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will “burn itself out” in a decrepit old 
age 18 so remote as to bafile all attempts 
to date that untoward event even by 
those who are expert in the jugglmg of 
astronomic figures Nor is there any 
likelihood that the space-relations be¬ 
tween Earth and Sun will change appre¬ 
ciably within scores of millions of years 
to put the Elarth either too close to the 
Sun or too distant from it for comfort. 

The lurid pictures of a sudden catas¬ 
trophic debacle resultmg from collision 
with some other heavenly body — comet, 
planet, star, or what you will — are 
products of a vivid imagination wholly 
without foundation in astronomic fact 
or theory. 

T he only plausible alternative to the 
conclusion that Earth and Sun will 
continue the even tenor of their ways for 
an inconceivably long period of time is 
that the Sun will some day imitate the 
super-novae occasionally detected among 
the stars and terminate the existence of 
the entire solar system by a gigantic ex¬ 
plosion Precisely one such super-nova 
has been observed within the galaxy of 
the Milky Way and several such in all 
the other galaxies of stars during the last 
few decades The astronomers could 
therefore calculate for us the chances on 
a statistical basis that any individual 
star — the Sun. for example — would 
suffer such a fate within any given period 
of time. The result would be a figure 
so infinitesimal as to set at rest the mmd 
of even the most jittery of questioners. 
Pending the discovery of the kind of 
premonitory symptoms displayed by 
stars about to blow themselves to atoms, 
the best that can be done is to rest con¬ 
tent in history. Since the earliest records 
of living creatures were left as fossils, 
if not indeed since the earliest sedimen¬ 
tary rocks were formed, the Sun has 
faithfully maintained its energy output 
within a fairly narrow range and has 
given no evidence of any fluctuations 
that might suggest any significant 
change in its behavior. 

The geologist may therefore turn with 
confidence from the long perspective of 
geologic past with its one-and-a-half to 


two billion years of recorded Earth his¬ 
tory to a similarly long prospect for the 
future Time is one of the most over¬ 
whelming resources of our universe. 

It should not be inferred, however, 
that the Earth will continue in the future 
to display the same environmental condi¬ 
tions as those which we enjoy today 
The history of mankind thus far has been 
enacted against a background that in 
the full perspective of Earth history is 
truly extraordinary The geologic period 
in which we live is a time of unusually 
rugged and extensive lands with notably 
varied climate ranging from the glacial 
cold of Greenland and .Antarctica to the 
oppressive warmth and humidity of cer¬ 
tain equatorial regions. Such conditions 
have apparently recurred many times at 
long-spaced intervals since the oldest 
known rocks were formed, but added to¬ 
gether the time thus represented cannot 
be as much as a fourth of geologic time. 
Much more characteristic of Earth his¬ 
tory as a whole have been the conditions 
illustrated by those periods when corals 
thrived in shallow seas occupymg the 
site of Baffin Land and North Greenland, 
and coal-forming plants flourished on 
Antarctica The probability is strong 
that eventually, say in five or ten mil¬ 
lion years, the Earth will display again 
the physical conditions of many past 
geologic periods that were characterized 
by broad low lands, wide shallow seas, 
and uniform genial climate 

But most of us have a greater interest 
in the next few centuries than in the 
subsequent millions of years Minor 
changes in climate will doubtless occur 
just as they have in the last few thousand 
^ears Unfortunately, or perhaps for¬ 
tunately, there is no basis for prediction 
concerning their nature, whether for bet¬ 
ter or for worse There is really no good 
reason for referring to the present as “a 
post-glacial epoch”; it may prove to be 
an interglacial epoch. But our ances¬ 
tors weathered ice ages in the past and 
presumably we are better equipped for 
such contingencies than they were. 
Should the average annual temperature 
of the Earth as a whole be reduo^ some¬ 
thing like 10 degrees, Fahrenheit, and 


210 



APRIL • mo 


SCIENTIFIC AMERICAN 


211 


remain at that lower level for a few mil- 
lenia, it is likely that once more the 
greater part of Canada, the northern 
United States, and the Scandinavian 
countries would be buried beneath great 
ice sheets. But in consequence of the 
removal of water from the sea as vapor 
to form the snow to produce the glacial 
ice, considerable areas now shallowly 
submerged along the coastlines in 
middle and equatorial latitudes would 
emerge as dry land. Indeed, it is likely 
that the area of land suitable for human 
abode would be nearly or quite as great 
at the climax of a glacial period as it is 
today. 

By the same token, the disappearance 
of existing bodies of glacial ice as a re¬ 
sult of rapid amelioration of climate in 
the not-distant future would, if it oc¬ 
curred, be a decidedly mixed blessing 
Return to the sea the water now impris¬ 
oned in the ice on the Arctic islands, 
Greenland and Antarctica, without any 
compensating changes in crustal eleva 
Uon, and sea level would be raised 50 or 
60 feel the world around Considering 
the number of people who now work or 
sleep in buildings in metropolitan rom 
munities not over 50 feet above sea level, 
the importance of such a change is 
readily apparent. 

But from the geologist's [loinl of view 
these are relauvely trivial mutters With 
due deference to the nature of the < li 
matic variations and geologii eliangcs 
which are certain to occur in the next 
few thousand years, there is nothing to 
be expected from such sounes that 
would seriously deter the human species 
from maintaining a comforialile exist¬ 
ence on the surface of the Earth for an 
indefinitely long period of time — a 
period to be measured m millions rather 
than m mere thousands of years 

AT last. It 18 generally understood 
that man is a part of nature He 
may be something more than an animal 
(that depends largely upon definition), 
but he IS none the less truly a part of the 
animal world. Like the other inhabitants 
of the Earth, man la a product of evolu 
tionary processes operating on this par¬ 
ticular planet 

We may be the last products of the 
creative forces displaying themselves in 
the organic development taking place in 
this particular portion of the cosmos, but 
we have no reason to assume that we are 
the last achievement of those forces Nor 
does the fact that man has arisen from 
a lowly origin through processes of evo¬ 
lution validate the optimistic inference 
that he will necessarily continue his 
progress to ever higher levels of activity. 
Evolution does not guarantee progress. 
It merely guarantees change The change 
may be for the better or the worse, de- 
pendmg upon the conditions of time and 
place and the vitality of the individuals 
concerned. 


The pages of Mother Earth's diary 
reveal an amaxing and thought-provok¬ 
ing record of the progress of livmg crea¬ 
tures throughout the long eras of Earth 
history Again and again, in the pro¬ 
cession of the living, dynasties of ani¬ 
mals or plants have arisen from a 
bumble origin to a position of world 
supremacy, maintained for a compara¬ 
tively brief period and then lost forever 



Drawing the leeth of environment. 

In modem slrartures surh a« this 
( Fifth Avenue, New 'V ork, building 
of the Corning Glass Works), man, 
more now than ever before, is in 
near control of his environment. 
Here lillle pieces of an always 
• omfortable world that does not 
often exist outside are created am- 
firiall) Man is the only animal 
uhirh has been able to do this 

Nmip have disappeared entirelv as tJieir 
paths have led them off into blind alleys 
Others have sunk to a low level and have 
continued a degenerate existence to the 
present dav A few have given rise to 
other and more efficient forms of life 
which superseded their predecessors as 
leaders in the procession Gradually we 
are discovering some of the reasons for 
success and failure along the path of life. 
Beyond question, man may profit from 
these exjieriences of the past, if he uses 
the intellectual and moral resources 
which arc available for bun. 

From the point of view attained 
through knowledge of geologic life de¬ 
velopment. man has today a unique op¬ 
portunity to gain continuing security for 
himself and his progeny on the face of 
the Earth, but whether or not he takes 
advantage of that opportunity is to be 
determined largely by himself So far 
as we can tell, man is the first animal 
possessing the power to determine his 
own evolutionary destiny, but there is 
nothing in the record which guarantees 
that he will use that power wisely. 

The animal species that in the past 
have been able to maintain their exist¬ 
ence for more than two or three million 
years are relatively fqw in number. Most 


of tliem were compaialively simpJe types 
belonging to the less highly organized 
branches or phyla of the animal king¬ 
dom Many weie inhabitants of the sea 
where environmental conditions were 
remarkably stable throughout long peri¬ 
ods of time Among placental mammals, 
the major subdivision of tiie vertebrates 
to which man belongs, there is no similar 
record of longevity Exceptunder extraor¬ 
dinary conditions of geographic isola¬ 
tion, no species of placental mammal has 
(lersisted more than two or three million 
years \ii matter how successful it may 
have been temporarily in multiplying 
and spreading over the face of the Earth, 
each has become extinct in a geologi¬ 
cally brief span of time Perhaps a half 
million year- might appropriately be 
taken as the average “life” of a species 
in this group of highly organized and 
notably complex creatures 

B i t (xiinnion doi-s not necessarily 
mean failiiie. it has frequently in¬ 
dicated the acme of achievement For 
example, somi of the now extinct three¬ 
toed lioises and four toed camels passed 
on “the- torch of progress” to their de¬ 
scendants the one toed horses and two- 
toed lamels and thus gained long-con¬ 
tinuing secuntv for their kind 

liat then does the future hold for 
mankind ' C,(niis Homo has already ex¬ 
isted for time or four hundred thousand 
yeais, the species Homo sapiens has 
about .50 000 vears to its credit If the 
average ajiplies. we may expect nearly 
or (luite a half million years more of 
existence for our kind and then either 
oblivion as we reach the end of a blind 
alley or progressive development into 
scum type of descendant better adjusted 
than we to the total environmental fac¬ 
tors of the time 

But does the average apply''' Must 
man exit from the scene through either 
of the doors, that which closed behmd 
the dinosaurs and titanotheres or that 
which opened before the three-toed 
horses and notharctines''' 

Most creatures have gained security 
by specializing in adjustment of struc¬ 
ture and habit to particular environ¬ 
mental conditions, whereas man is a spe¬ 
cialist in adjustability of structures and 
habits to a variety of environments No 
other vertebrate can live as can lie on 
Antarctic ice cap. in Ama/onian jungle, 
beneath the surface of ihc 'ca or high 
in the ail. 

Furthermioc, man is the world’s fore¬ 
most sjiecialist in transforming en¬ 
vironments to bring them within the 
range of his powers Far more efficient 
than the beaver or the niound-building 
ant, he drains the swamp, irrigates the 
desert, tunnels the mountain, bridges 
the river, digs the canal, conditions the 
air in home, factorv and office. 

As a matter of fact, adjustahilitv to 
environment is aciomplished more by 
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controlling surroundings than by modi¬ 
fying internal organs or essential func¬ 
tions of the body. When we ascend with 
Major Stevens into the stratosphere, or 
dive with Doctor Beelie 500 fathom® 
deep off Bermuda, or live with Admiral 
Byrd through the long night of Little 
America, we take along with us a sample 
of sea-level atmosphere and temperate 
climate which is our real environment 
in a situation otherwise unbearable Fur 
lined parkas and tropical linen suits are 
but a medium for ensuring an immediate 
environment as nearly as possible like 
that of middle latitudes when living in 
polar or equatorial surroundings 

But, regardless of interpretation of 
procedure, the result is clear Man has 
placed himself in control of external 
conditions to an extent immeasurably 
greater than has any other creature He 
has practically ‘‘drawn the teeth" of en¬ 
vironment 

A lthough we know imie of the 

- details. It IS certain that most of the 
creatures of the past who “have had their 
day and ceased to he” were forced into 
extinction by changes of one sorl or an 
other in then environment, changes 
which came with such relative speed that 
they were unable to maki adjustment to 
them in time Man need have no fear 
on that score 

It 18. however immediiUely apparent 
that man’s conquest of his surroundings 
has resulted from his clever use of 
things Unless there is ceaseless flow of 
cotton, flax and wool, of coal, iron and 
petroleum, of rojiper. lead and tin, from 
ground to processing plant to consumer, 
he becomes a puny weakling It is be¬ 
cause he Uses certain lesourees provided 
by his environment that he is freed from 
slavery to his environment Are these 
resources adequate to keep him supplied 
with what he needs to maintain indefi¬ 
nitely the sort of existcnc e to which he 
has accustomed himself? 

There aie two fundamental sources of 
the goods and the energy which man 
uses in the grim business of securing the 
sort of hying which he a|)parentiy de 
sires On the one hand there is the farm 
and the wall i fall on tfie other there is 
the mine unci the cpiarry Things which 
grow 111 the field or forest, and power 
produced by falling water are in the 
categm-v <il annua) income Now thal 
scientific' u-seuich has made available 
the limitless quantilv of nilrogen in the 
air for use as fertilizer the resources of 
the plant and animal kingdoms are re 
newable, we use them, hut wt need 
never use them up In siartling contrast 
the resources of itii- mineral kingdom are 
non-renewahle. they are m the category 
of accumiilaled capital Petroleum and 
coal, copper and iron, lead and vana 
dium, these and many other prerequi 
sites of modem civilization have been 
accumulated by nature through hun 


dreds of millions of years of geologic 
activity Thanks to scientific research, 
man is exhausting that store of mineral 
wealtli in a few hundred, or at most a 
few thousand years That inescapable 
fact is at rock bottom one of the most 
fundamental causes of economic distress, 
of war lietween nations, and of strife 
between classes. 

Fairly accurate estimates of the world 



Photographs like thii, showing oil 
wells afire and wasting thousands 
of barrels of oil, will he dug out 
three generations hence, from the 
musty files of the magazines of I94l> 
and reproduced again, so thal pos¬ 
terity, to whom we shall transmit 
hut a me4iger supply of petroleum, 
may curse our prodigality in reck¬ 
lessly wusling a resource which we 
know lo he non-renewable Opin¬ 
ions differ widely Some simply 
remark, "^^hy worry''’’’ and quote 
that shopworn wisecrack "Whul 
did poslerllv ever do for us’” True 
we may learn lo gel heal direct from 
the Sun, lubricants from other 
sources ihun petroleum, energy 
from the atom, hut are we sure’ 

stores of many non renewalde resources 
are now available Take petroleum as 
an illustiation The known available re¬ 
serves of petroleum beneath the surfac'c- 
of the United States total at present ap 
proximately 17 billion barrels’ Experts 
differ m their guesses as lo the quantity 
of petroleum that mav be discovered in 
the future in areas thal have not yet lieen 
adequately explored with the drill or in 
known helds by discovery of deeper les- 
ervciiis not yet reached by the deepest 
wells in those fields There are also 
many varying shades of optimism and 
pessimism concerning the possibility of 
increasing maleriallv the percentage of 



recovery of the oil present in a reservoir 
rock when penetrated by drilling opera¬ 
tions. Estimates of the quantity to be 
added to our petroleum reserves from 
these two sources range from seven or 
eight billion barrels to 15 or 20 btllion. 
I would incline toward the larger figures 
considering them as maxima which are 
extremely unlikely to be exceeded. On 
that basis, the present store of available 
petroleum beneath the surface of the 
United States is 25 to 35 billion barrels 
That IS only about 30 times the annual 
domestic consumption of petroleum in 
recent years The average annual pro¬ 
duction of petroleum in the United States 
during the five years from 1934 through 
1938 was almost 1,100,000,000 barrels.’ 
and the 1939 production exceeds 1,250. 
000,000 barrels At the present rate of 
withdrawal, the domeslic stores of this 
essential raw material would, therefore 
be exhausted in less than a third of a 
cenluiv 

D ATA aie not nearly so precise for 
the maioritv "f foreign countries as 
for the United Stales It is, however, 
fairly safe lo conclude that the world 
stores of (letroleiim will last only some 
thing like 75 years at the present rate 
of witlidrawal With the possible excep 
tion of Mexieo, no other country has 
been as successful as the United Slates 
in the attem))t to exhaust its petroleum 
resources in the shortest possible period 
of time, hut rapid progress toward that 
result IS now lieing made in many re 
gions 

Lest we become too pessimistic in 
response to such unwelcome figures, we 
should promptly note that substitutes for 
petroleum are already known Gasoline, 
fuel oil and lubricating oil can now be 
manufactured from coal and other rocks 
rich in carbon, by proce.sses of hydro 
genation and polymerization. These are 
expensive processes and their products 
cannot now compete with the products 
from petroleum even in countries far 
removed, both geographically and psy¬ 
chologically, from the more productive 
oil fields ‘ They will, however, come mto 
use more and more in the next few de- 
cailes 

Enough bituminous and sub-biturai- 
nous coal is known to be available within 
the United Stales lo meet the present 
annual demand for coal, plus enough to 
manufacture gasoline and fuel oil in suf 
ficirnt quantity to meet current demands 
for at least 2000 years. In addition there 
IS enough oil shale — a rock rich in car¬ 
bon but containing little or no oil — to 
meet present needs for petroleum prod¬ 
ucts for at least three or four thousand 

(To be Concluded) 


•ecstljtlM Irom "MUwalj YsarbooX," published 
ennually by the United Butmu ol Mlnee 




Half-^mplv rondition of one of the Croton re^ervoirn during the 193940 ualer shortage 

When Water Shortage Threatens 


Lesions Learne«I by New York Gty . . . Prolonged 
Wet Spells Give False Sense of Security . . . How 
Wastage May be Decreased to Conserve Supply 

B> EDWARD Nl'EBLINt; 


N LW 'lOKKEHS liave lK><-n ‘•o ji 
niRtomed to obtaining, at a mere 
I wist of the wrist, an unfailing 
suppb of clear, wholesome water tlial 
the [irobabililv of a water famine >4e<‘m'< 
well nigh incomprehensible Howecer 
ihe shortage of the winter of 1939-40 
intensified by a dry spell tliat begun 
May 1939, is not the first of its kind, 
the city s hiHiorv is punctuated witli 
water crises of varying degrees, with 
even the early settlers of Manhattan 
having their troubles In fact, the story 
of New York's water system is u chron¬ 
icle of the city's constant growth and the 
efforts of the system to keep pace 
The Dutch inhabitants in the 17tli 
(-entury were the first to encounter dif 
ficiilty The increasing density of the 
growing population was making private 
wells unfeasible, as well as insanitary, 
and the year 1658 marked the construc¬ 
tion of the first public well and the de¬ 
cline of the individual type 

By 1832, the population had grown to 
nearly 200.000. Water conditions were 
intolerable An epidemic of cholera was 
the impetus that led to the development 
of the Croton Watershed, 35 miles north 
of the city A small dam was built across 
the Croton River at a point where it 
drained an area of 3.52 square miles By 
the summer of 1842, work on the aque^ 
duct had progressed sufficiently to per¬ 
mit water to flow from the Croton River 
to a distributing reservoir in the city 
The aqueduct had a capacity of 90 mil¬ 
lion gallons a day, and some engineers 
confidentially predicted that the water 
supply problem had been solved for all 
time But the city continued to grow and 

Court*»y of WoUr Worki SnttMkrini 


It bream) afiparent that the virld of tin 
watershed had been overestimated 

At least the impounding reservoirs 
were loo small to maintain tht required 
supply through tiu long dry spill lliat 
started in 1889 and laiised the oily to 
)Xi>erienre its most harrowing wati i 
< risis the following year In 'seplembet 
1881. rigid emergenev measures had to 
be taken to reduce the lonsuinption 
oullei gates of the reservoir in the city 
were parliullv dosed, jiublic fountains 
were shut off. street sprinkling was 
stopped, appeals weie made to the pub 
lie to eiononiue on water consumption 
The hi-avens finally relented and a long 
lain saved the situation It is a inatti-i 
of record that another ten days of dry 
weathei would have left the reservoirs 
us drv as the Sahara and the city’s 
1.200 000 inhabitants would have been 
without water 

By 1885, the Croton Aqueduct had be 
come inadequate to furnish the supply 
of water needed in the city, thus creat 
ing a shortage that was not due ti 
weather conditions Work was begun on 
a new aqueduct having a capacity of 285 
million gallons a day Water was deliv 
ered through it to the city, for the first 
time in 1890, This was none too soon 


foi till Old (.roton Aqueduct was being 
forced to deliver water beyond its safe 
carrying capacity and was being sub- 
leeled to pressures for which it was not 
designed 

In 1895, a new supply of 20 million 
gallons a day from the Bronx and Byrani 
Rivers, near the city, was made avail¬ 
able Three years later. Greater New 
York (ame into being through the ah 
sorption of the various communities ly¬ 
ing in and about New York Harbor, the 
consolidated city includes the boroughs 
of Manhattan and the Bronx (the for¬ 
mer city of New York), Brooklyn, 
Queens and Richmond The yiopulation 
of the Greater City in 1898 was 3.272, 
420 of which 1,976,570 resided in Man¬ 
hattan and the Bronx 

Upon consolidation, all of the pub- 
liclv owned plants within the greater 
cilv were [daced by statute under the 
lurisdiction of the Department of Water 
Supply Some 16 pnvately owned plants 
continued to be operated by the owners 
Three large plants, one in Brooklyn and 
two in Queens, are still in operation 

Shortly after consolidation, the neces¬ 
sity was foreseen of providing a large 
additional supply of water for the greater 
city as a whole So in 1907, construction 




SCIENTIFIC AMERICAN 


Aim mb 


vras curted on the development of the 
E»opu8 and Schoharie Watersheds in the 


Water was then, and is now, sold t 
domestic consumers in New York on 


the total available atorofe capoohr «{ 
the Catskill and Croton lystema up to 


Catskill Mountains, 100 miles north of flat, yearly basis Under universal meter- 285,000 million gallons. While this 


the city However, construction work ing. ea< 

was started too late to avert another exact a. 
shortage of supply in 1911 The Croton tern, it 
Reservoirs were far below normal, and waste a 
the supplies available to the other bor- result in 
ftUgbs, which were obtained mostly from lion gall 
underground sources, were inadequate out that 
to meet the demand 

The emergency measures of Of CAtums 

1881, as well as new ones, were —-- 

taken to relieve the condition 

For the first time, systematic 1200 - 

underground waste work and _ Pretest d 

house-to-house inspection foi fimallsv 

the detection and suppression looo- 

of leaks was tried This waste 

work was instrumental in hold- ” CatjkiUiufi 

ing down consumption until g(,Q - li, 

the present Catskill source was I 

added to the system in 1917 7oo niidinonLl uegol ' ^ “ 

The last water shortage iiici- rese rvoir wsi 

dent occurred a decade ago It tyt ua ^ 

was the peak of the boom pe- SOO 

nod In a city of New Yorks _ 

size, there is a definite correla- 

tton between business condi- joo - ■ 

tions and water consumption, 
good business means increased 

production, and many indus- |oo -- 

tries use large quantities of 
water A prolonged dry spell at ° 1900 IMS i9i 

this time (1930-1931) found ^ 

the reservoirs emptying at an 
alarming rate The Department of Water one tent! 
Supply’s first action was to employ emer velopraer 
gency measures similar to those used so time In 
successfully in 1911 But it was not long the Dela 
before the repercussions of the stock another 1 

market debacle began to be felt in in- ers, whei 

dustry At tins ;uncture, and with a more The pi 
immediate salutary effect on the water ject coun 
supply, capricious Nature dipped into it would 


n work ing. each consumer would pay for the 
another exact amount of water used This sys- 
Crolon tern, it was contended, would eliminate 
lal, and waste and extravagant use and would 
ler bor- result in an estimated saving of 200 mil- 
ly from lion gallons a day It was further pointed 


of metering would be period of 230 


~i—I —\ r 

The Debwsreaewloiitiit 
mllsdS no ililtaneSiief—. 
adetMtiietupp)f —H_ 


enormous quantity of stored water would 
at the present time be used up in less 
than a year, it would have sufficed lib¬ 
erally for all of tlie wants of the old city 
from the time of settlement up to 1842 
when Croton water was first supplied, a 


1900 1905 1910 1915 «J0 1925 I9J0 19JS )940 1945 1950 

New York City water consumption and supply 

one tenth the cost of the Delaware de- the sum 
velopment and would take one fifth the In If 


mod of 230 years. The slow growth 
of the city in its early period 
lends truth to the saymg that 
“water supply esublishes a 
dead-lme beyond which no city 

— can grow with safety and 

_ health." Shortly after Croton 

water was introduced, the per 

— capita consumption increased 

_ from 35 gallons a day to 80 

gallons, and, in the following 

— 15 years, the population was 
doubled 

__ TN April, 1939, all of the res- 
i ervoirs were full nearly to 
overflowing At the close of the 

_ vear owing to low rainfall and 

run-off in the watersheds, there 
-— remained m storage only 129,- 

) 000 million gallons During the 

' nine months from May through 

— December, the reservoirs were 
depleted at the rate of 620 mil- 

~)950 I"’" gallons a day This rate of 
depletion, if continued, would 
leave the reservoirs empty by 
e summer of 1940. 

In 1939, the consumption of water 


; of those unpredictable i 


van not long the Delaware development would add aged 963 million gallons a day. Of this 

f the stock another heavy burden upon the taxpay amount, 22 million gallons a day were 

e felt in in- ers, whereas metering would not supplied to communities outside the city 

with a more The proponents of the Delaware pro- Private water companies operating 
n the water ject counter-argued that when completed within the citv furnished 60 million gal- 

dipped into it would bring 540 million gallons a day Ions a day, bringing the total city’s sup- 


cipal sources of supply aver- 


which was destined to last nearly a dec 
ade In the frenetic period of iinemploy 
merit and national upheaval that pre 
vailed, people soon forgot that there hac 


t cycles to the city The constantly 


population and the inevitable necessity population served, including outside 


B ut the eng 
Deparlmei 


■U Department of Water Supply and 
the Board of Water Supply, a separate main bone of contention as the city might now be passing througii 

organization empowered to develop large The Delaware project is to be built in —amounts to only 990 million gallons 

additional sources of supply, did not two stages Actual construcuon on the a day. The demand for water last year 

forget In fact, they had anticipated the first stage was begun m 1936 and will exceeded the dependable supply. The 

shortage, had been seeking an additional be completed about 1945. It will bring only reason that the city is not now con- 

water source for a number of years The 170 million gallons a day to the city The fronted with empty reservoirs and a 

upper Delaware Watershed, adjacent to toramencement of the second stage, water famine is that drought conditions 

the Esopus and Schoharie Watersheds. which will bring an additional 370 mil- did not prevail throughout the year and 

was finally decided upon as the best new lion gallons a day, will be held in abev- that private water companies are still 

source of supply ance until the necessity for a larger sup- pumping from ground water beds that 

The concomitant wet rvrle tended to im- jily becomes apparent. are nearing exhaustion, 

hue many peojile with a false sense of se- Normally, 90 percent of the city’s sup To remedy conditions, the Commis- 
cunty Among these people was a group ply of water comes from impounding sioner of the Department of Water Sup- 


1 of Iinemploy- of the project was emphasized 
ival that pre- It was finally decided to proceed with 
that there had the $273,000,000 Delaware project 
famine Looking back now, it is agreed that both 

projects should have been started simul- 
experts of the taneously But then, there was the ques- 


jommunities, is estimated at 8,000,000 
In addition, some 500,000 commuters 
mter and leave the city daily. 

The dependable source of supply— 
that IB to say, the supply of water that 
:an be made continuously available 


1 of money, which was, as usual, the through prolonged drought periods such 


as the city might now be passing through 
—amounts to only 990 million gallons 
a day. The demand for water last year 


water source for a number of years The 
upper Delaware Watershed, adjacent to 
the Esopus and Schoharie Watersheds, 
was finally decided upon as the best new 
source of supply 

The concomitant wet rvrle tended to im¬ 
bue many peojile with a false sense of se¬ 
curity Among these people was a group 
of citizens who minimized the neces 


it prevail throughout the y 


imping from ground water beds that 
e nearing exhaustion. 

To remedy conditions, the Commis- 
mer of the Department of Water Sup- 


adraitted the need for a new water supply 
in the near future, but believed that uni¬ 
versal metermg was the logical solution 


1 the Catskill and Croton ply, Gas and Electricity, Joseph Good- 
t. They Watersheds. The last reservoir added to man, outlined the following courses- 
supply the system was the 20,000 million gal- 1. Appeals to the Public to Stop 
lat uni- Ion Schoharie Reservoir, which was Waste- The low sUge of the impound- 

ilution placed in service m 1926 This brought mg reservoirs was first called to the at- 
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tention of the public through the press 
last October. Heads of city departments 
have since been requested to repair all 
defective water fixtures in buildings un¬ 
der their jurisdiction The use of water 
for street cleaning has been reduced to 
a minimum Posters were displayed in 
all cars of the subway lines giving no 
tice of the low stage of the reservoirs to 
the several million passengers who travel 
on the lines daily. One and a half mil 
lion folders, calling attention to the 
water shortage and the necessity for 
stopping waste from leaking faucets and 
toilets, were printed for distribution in 
schools and through other public and 
private agencies. In addition, the muni 
cipol and other radio stations helped 
with spot announcements, reminding the 
citizens of the water shortage and re¬ 
questing co-operation in reducing waste 

2 Development of Additionai 
Wells In Long Island When the Cats- 
kill supply was introduced in 1917, Long 
Island well sources were for a brief 
period discontinued However, as the 
city grew, the well supply was again 
drawn upon to supplement other sources 
Measures will now be taken to rehabili 
tate old wells so that the entire available 
supply may be utilized, and also to pro 
vide additional wells The additional 
wells will add 50 million gallons a day 
to the system However, the approval of 
the State Water Power and Control Com¬ 
mission must be obtained before this 
development can be undertaken 

3 Detection and Suppression of 
Leaky Fixtures In Buildings The last 
house-to-house inspection was made 
with WPA labor from 1934 to 1937 The 
survey took in 473,000 buildings, reveal 
mg 400.000 leaks In one section of the 
city, one toilet out of every five exam¬ 
ined was found leaking Over 50 million 
gallons a day were being saved at the 
time of the project's discontinuance 
Since new leaks are continuously devel¬ 
oping, house-to-house inspection must be 
repeated penodically to be of lasting 
benefit. At the present time, it is esti¬ 
mated that virtually all of the saving 
made on the last survey has disappeared 
and that by instituting another cam¬ 
paign, the consumption can again be 
reduced some 50 miUion gallons a day 

4 Detection and Suppression of 
Underground Leakage' Water is con¬ 
veyed from source to consumer through 
a vast and intricate underground net¬ 
work of 5000 miles of water mains and 
640,000 service pipes. Leaks in this sub 
terranean system develop at the rate of 
20.000 a year. Most leaks appear at the 
surface and are promptly repaired. How¬ 
ever, an appreciable number flow 
through underground channels During 
the past ten years, a special force of men 
has been ferreting out these leaks in 
Manhattan and the Bronxt covering the 
two boroughs about once in three years 
It has maintained a saving of about 30 


million gallons a day that otherwise 
would have seeped irretrievably into the 
soil Underground waste work is also 
being done by a WPA force in Brook¬ 
lyn and Queens. Enlargement of the 
present force and extension of this work 
to all five borougha should raise the sav¬ 
ings to a total of 50 mUlion gallona a day. 

5 Reduction or Pressures: It is 
estimated that well over 200 million 
gallons a day is now being lost from 
leaks in water fixtures and underground 
pipes. Obviously, by reducing the pres¬ 


sure in the pipes, the amount of leakage 
will be decreased. This method of reduc¬ 
ing consumption, however, will be em¬ 
ployed on a large scale only if it should 
become necessary to avoid emptying the 
reservoirs completely 

It IS estimated that the conservation 
measures outlined above, when in full 
swing, will reduce the demand for water 
in the city by 80 million gallons a day 
This saving, plus the additional well 
supply, may suffice for the needs of the 
city up to 1945 








Soundless SoifND Waves 


(In Two Parts—Part Two) 

E gocentric Man, unless he 

favors the Boston Slate House, 
usually considers himself the hub 
of tlie universe From his point of view, 
• sound wave is that which he hears, 
from the universe’s viewpoint, however, 
it IS a longitudinal vibrational distur 
bance. usually of the air Thus is re¬ 
solved the apparent contradiction in the 
title of this artide If the disturbance vi¬ 
brates faster than about 20.000 cycles 
per second it is inaudible to human ears 


Supersonic Waves in Science and Industry ... For 
Smoke Precipitation, Emulsification of Liquids, 
in Fishing and in War . . . Sounds that Bum 

B> ALTER L. FINLAY, Ch.E. 
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Figure I An illnstratioii of the 

"principle of Bernoulli,” which 

in used in precipitating hunes 

and these soundless sound waves are 
called ultrasonics 

Apparent contradiction is not con 
6ned simply to the title but extends as 
well to tlie behavior of ultrasonics For 
example, by dipping the bulb of a glass 
thermometer into an iiltrasonically- 
vibrated oil bath one can 
enjoy the unique experience 
of having one’s fingers 
burned despite the fact that 
the object held is, as evi¬ 
denced by the iherinometer 
reading, at all times at room 
temperature Or, if ultrasonic 
vibrations are applied to an 
arm or a leg, the bone re¬ 
mains at the normal body 
temperature but the marrow 
IS healed The explanation 
lies in the fact that glass and 
bone conduct ultrasonic vi¬ 
brations much more efficient 
Iv than do flesh or marrow 
1 lit Idller alisorb llie viliratio 
a (onsequence, become heated. 

An interesting illu' 
healing ellecl is given 
penment A mixture of water and 
will maintain a constant temperature of 
32 degrees, Fahrenheit, regardless of 
whether it is heated or cooled, until 
either all the ice has melted or all the 
water has frozen Hence, if a newly 
formed block of ice made from distilled 
water is immersed in a bath of cracked 
ice and water and ultrasonics are ap¬ 


plied, both the bath and Uu block will 
remain at 32 degrees, Fahrenheit But 
if after «ome exposure to the waves, the 
block IS then squeezed, it will shatter 
like "rotten ’ ice. indicating that the 
vibrations had caused liquefaction at 
the grain boundaries Natural ice—that 
IS, pond ice- -does not exhibit this effect 
presumably because it is a single < rystal 
The vibrational energy which burns 
the fingers holding the thermometer 
previously mentioned can he concen¬ 
trated in a point with rather curious 
results If the neck of a glass flask is 
heated and drawn out into a point, and 
the bod) of the flask is immersed in an 
iiltrasonitally-vibrated bath, the vibra¬ 
tional eneig) will be concentrated at 
the point A pine chip held on the 
(Hunt will be jienetrated in short order 
by a combination of drilling and burn 
ing Even a plate of glass will have a 
hide drilled through it and during the 
(irocess. tiny globules of molten glass 



Figure 2 Showing how uUrasonir vibrations facilitate 
the emulsihration of some highly immiscible liquids 
Lett Result without vibration Right With vibration 
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will be flung off in a miniature shower 
But ultrasonic vibrations provide 
more than just the mainspting of a 
magician's hat, for they have several 
rather important industrial applications 
Ultrasonics of suitable intensity, for 
examiile. can precipitate tobacco smoke 
or the fumes of NH,C1, P.O,. SO, or 
HCl in one second This precipitation 
effect has been explained by Cottschalk 
and St Clair as an illustration of Ber¬ 
noulli’s principle In effect, this prin¬ 
ciple slates that the pressure in a fluid 


IS least where the velocity is greatesL 
Thus, in Figure 1. at the left, the direc 
tion of vibration, that is. of motion of 
the air molecules, is perpendicular to 
the line of centers Hence the pressure 
between the particles is lessened and 
the particles coalesce In the same 
figure, at the right, the iiarlicles, on 
ented in a different direction, are urged 
apart but it is simply a matter of time 
until the) are projierly oriented to other 
particles for coalescence Settling there 
fore IS rapidly effected 

P RECIPITATION of smoke and 
fumes IS an illustration of the ability 
of iiltrasonns to destroy dispersions of 
solids or liquids in gases But these 
paradoxical vibrations are also able to 
produce dispersions of solids or liquids 
in liquids Such highly immiscible 
liquids as mercury and water can be 
transformed into rather stable emulsions 
h) iiltrasonu radiation alone And if 
meriurv is electro-deposited 
from an aqueous solution of 
one of Its salts and is siraiil 
laneoiisl) subjected to ultra¬ 
sonic vibrations, a much finer 
dispersion is obtained This 
can be observed by compar 
ing the two halves of Figure 
2, which were photographed 
at 2000 magnification 
Just how this emulsifica¬ 
tion by ultrasonics is effected 
18 not clear but a large num¬ 
ber of solids and liquids can 
be dispersed by this method 
If an already existing dis¬ 
persion of colloidal—that is 
ultramicroscopically sized—particles is 
subjected to these vibrations the col 
loidal particles become still further 
divided Milk, for example, is an emul¬ 
sion of fat. casein, and so on, in water 
The January, 1939, Scientific American 
(page 39) discussed how milk is now 
being commercially given a finer degree 
of emulsification by sonic radiation than 
Mother Nature was ever able to bring 
about, and Figure 3 shows the apparatus 
used. The advantage of this finer emul¬ 
sification seems to be that smaller and 
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more easily djgeeted curds are formed 
in the stomach. If the particles are al¬ 
ready of molecular size, very slow fur¬ 
ther subdivision may sull occur. For 
example, starch may be converted into 
dextrine, and cane sugar may be split 
into monosaccharides Of more practical 
importance is the fact that the homo 
geneity of photographic emiiKions is 
improved hy ultrasonic radial ion As a 
result, It IS possible to increase the 
silver halide concentration witli a ion- 
sequent inirease in resolving power 

I T has peihuasively been suggested 
tliat the [ihenomenon of cavitation is 
the basis of ultrasonic emulsification 
but the exact mechanism of just how it 
brings about this effect is not vet clear 
Cavitation causes a tea kettle to “sing” 
just before boiling The harmony comes 
from a ballet of bubble dancers but, in 
this case, there is nothing behind the 
bubbles The singing arises from the 
condensation and collapse of steam glob¬ 
ules as they rise into the colder water 
near the surface When this colder 
region becomes sufiScicntly heated the 
bubbles cease their .Swan Song and start 
to boil The late Lord Rayleigh cal¬ 
culated that pressures of thousands of 
atmospheres might be develo|)ed at the 
moment of collapse and. of course, at 
highly localized spots That such pres 
sures are no mere mathematical nlistrac 
tion IS indicated by the cited fact that, 
during maneuvers, after a destrover had 
rushed for several hours at maximum 
sjieed, the armor plates above the pro¬ 
peller were completely eroded tiirough 
over an area of almost one square foot 
Turbine and propeller design must, of 
necessity, take into account these cavita¬ 
tion effects in order to mitigate them 
Figure 4 illustrates the destructive pit¬ 
ting action of cavitation on the cast steel 
blade of a hydraulic turbine after 18 
months' service 



Figure 3. A two-foot, itainlest steel 
diaphragm with hinged cover, os 
used for sonic treatment of milk 


In the ultrasonic radiation of a liquid, 
cavitation i« brought about by the actual 
tearing apart of the liquid A sound 
wave IS propagated in the form of 
periodic compressions and rarefactions 
of the propagating medium During the 
constantly recurring rarefaction phases 
of the vibration the liquid is literally 
stretched, and the resultgnt reduced 


hydrostatic pressure perniils either dis¬ 
solved gases or vapor of the liquid itself 
to form bubbles Those bubbles which 
do not collapse are evolved from the 
liquid Application of this principle to 
the industriallv important problem of 
removing dissolved gusi-s from molten 
metals has formed the sublet t matter 
of several patents A corollary effect is 
the lowering by as much as two degrees 
of till- lioiling points of many liquids 

Ultrasonics are conducted much more 
i-ffuientiv in water than in air In fact. 
lommuiiKation and depth sounding are 
commercially earned out by its means 
In the "echo” system of depth sounding 
a burst of iiltiasonics is sent out from 
a pie/o crystal vibrated diaphragm on 
ihi slop's bottom After reflection from 
till flooi of the sea these vibrations are 
picked up hy another similar dia- 
(iliiagm The piezo crystal of the latter 
converts the vibratory changes in pres¬ 
sure to easily recorded electrical im¬ 
pulses and the depth is automatically 
calculated from the elapsed time be¬ 
tween transinission and reception As 
many as 15 soundings per second can 
be made in this manner and an ex- 
IH-rienced observer ran even distinguish 
1h tween a mud rock, clay, or sand hot 
tom The information obtained is of con¬ 
siderable value to commercial fishing 
trawlers To polish off this facet of the 
many-sided ultrasonics as a real fish 
story one need only relate that the exact 
location of c lose-swimming shoals of 
fish can be readily determined by the 
echo method The fanciful might thus 
suppose that Mary Mackerel and Cath- 
leen Cod can sense a premonitory chill 
as the searching beam of ultrasonics 
puts the finger on their svelte sides 

Much smaller organisms than mac k 
erel or cod exlierience more than a 
merely premonitory chill To very small 
fish and vegetable growths like pro¬ 
tozoa the initial chill is also the final 
one of death This lethal effect is prob¬ 
ably due to the destructive action of the 
phenomena - ~ cavitation, degassing, and 
dispersion — which accompany ultra¬ 
sonics 

Submerged submarines, by making 


use of the echo principle, can deter¬ 
mine their position by determining the 
contour of ihe oci-dii floor and also 
while submerged, can locate, and fire 
lopedoes at. an enemy ship .Submarines 
can also communicate over distances as 
great as 10 to 15 miles and can con- 
cc-ntrate the ultrasonic beam within one 
degree of the direction desired Tupping 
such a private "wire” presents some¬ 
thing of a problem to an eavesdropping 
enemy 

E fficient as water is as a conduc¬ 
tor of iiltrasonii s, metals are even 
more so However, inclusions, cracks, 
blow-hobs in fact any discontinuities 
in the metal are potent sources of re¬ 
flection or absoiption of the ultrasonic 
vibrations Means for the non-destruc 
tive testing of metals is therefore pro¬ 
vided by this jihenomenon and a patent 
has been gruntc d for this application 
It has also been claimed that ultra¬ 
sonics accelerate the minding and car¬ 
burizing of stec-1 both of which impor 
tant processes imparl a hard skin or 
case to steel, tlie former by compounding 
with nitrogen and the latter by com¬ 
pounding with carbon Later investi¬ 
gations, however did not substantiate 
tliese eontentions Nevertlieless, other 
processes in solid metals may possibly 
be expedited by these vibrations A 
super-heated liquid flashes into vapor 
and a supersaturated liquid immediately 
precipitates upon ultrasonic radiation 
By analogy one might expect that such 
extremely important melall’irgical proc- 
e-ses in the solid .state as the precipi- 
tation-hardening of age-hardening alloys 
such as duralumin and beryllium bronze 
and the aiistempering transformation in 
steel could be similarly accelerated 
These versatile vibrations are thus 
seen to be of interest to the scientist, to 
the industrialist and to the simply curi¬ 
ous It is a relatively new field for 
most of the pioneering work in it has 
been done within the last 15 years 
And, although soundless, it seems quite 
probable that ultrasonic vibrations will 
be increasingly heard from in both in 
dustrial and scientific circles. 


Railroads In The Cellar 


Capitalization of Model Railroads Now Runs Into 
Many Millions . . . Serious Avocation . . . Men Form 
Exclusive Oubs . . . Run Trains Like Railroaders 

B> K. T. GK1EBLI>G 


W HEN a boy buys his father a toy 
train for Christmas, when a west¬ 
ern Pennsylvania wife obtains a 
divorce because her husband spends too 
much time in the cellar “building rail 
roads—little railroads,’’ and when the 
president of a large eastern transporta¬ 
tion system considers it perfectly proper 
to officiate at the opening of a model 
railroad, then it is high time to inves¬ 
tigate a hobbv that is breaking all re¬ 
cords for sustained interest, and one 
which, because of its very nature, is go¬ 
ing to stay with us lor a long time 
Building and operating model rail¬ 
roads IS not child’s play, as one would 
ordinarily surmise, although it may 
have had its start from an urge to pro¬ 
vide the youngster with more realistic 
equipment But Junior isn’t skilful 
enough to do the building himself Dad 
has to help, and before you know it. Dad 
IS over his ears in a new hobby. 

Immediately, the boy can forget about 
his train entirely It’s Dad’s now' And, 
incidentally. Junior isn’t any too wel¬ 
come when the trains are running. Model 
railroaders may love children, but they 
don’t want them around expensive 
equipment, for children have an uncon¬ 
trollable desire to handle the various 
pieces, and these must not be touched 
except with reverence 
Time made the mistake of talking 
flippantly about model railroading not 
so long ago, and almost immediately re¬ 
ceived the following rebuke from J. H 
Bramble, of Farrell, Pennsylvania 
“Your phrase ‘plays with toy trains’ 
is a red flag to all serious followers of 
the hobby Would you refer to a 
philatelist as one who plays with bits 
of colored paper, to an antiquarian as 
a collector of junk, to a fisherman as 
one who floats bugs on a string, or to a 
hunter as one who goes into the woods 
to kill things’” 

They’re touchy, these model railroad¬ 
ers, even worse than ping-pong players; 
and there are, according to best esti¬ 
mates, nearly 100,000 of them in the 
country But model railroading is not 
confined to the United .States alone One 
manufacturer of model-railroad equip¬ 
ment IS proud of the fact that he has 
customers in Canada, Mexico, Central 
America, Panama, Cuba, Puerto Rico, 
the Argentine, Hawaii, New Zealand, 
the Philippines, England. Belgium, Italy, 
Sweden, and France 

It takes blue chips to play the game 
right, too, depending, of course, on the 
scale used There are cheap model rail¬ 
road sets on the market — the hobbv 


has already reached that stage -- but 
the difference between one of these and 
a good set IS as great as between a dol¬ 
lar watch and a fine bwiss movement 
Both tell the time, but the latter does it 
just a little bit bettei all the way 
’round 

Those of us who thought it was plumb 
craxy to pay up to $100 for a mah jong 
set, can get ready to be shucked all over 
again Thirty-hve dollar locomotive as 
semblv kits are as common as flies, and 
if you want a truly super-de-luxe engine, 
you’ll pay as high as $295 for it And 
don’t forget that this sum pays for only 
one power unit and a lender, a good 
model railroader, proud of lus set, has 
several of them Cars, unassembled, 
will run from $3 50 to $10 Rail for 
tracks costs about 5 to 10 cents a foot 
(completely assembled track costs $1 a 
foot), and we haven’t even begun to 
figure on ties, roadbed gravel, spikes, 
third-rail connections when necessary, 
frogs, switches, cross-overs, signal tow¬ 
ers, waiting stations and other buildings, 
scenery, mannikins, transformers, and 
wiring 

W IRING IS not always a costly item, 
but in some cases it might well be. 
Consider, for example, the largest and 
most complete model railroad ever built 
— exhibited at the New York World’s 
Fair The signalling system used 3,000,- 
000 feet of wire. Other figures to make 
the eyes pop include 70,000 wood tics 
on 3500 feet of track, 125 switches, 10 
double slips, 30 locomotives, and 400 
pieces of rolling stock Six thousand 
miniature trees make up the forests, and 
7000 gallons of water were needed for 
the waterways 

If this model railroad is the ulumate 
dream of the enthusiasts, then it explains 
the entire hobby The attention given 
to detail IS nothing short of remarkable, 
and therein lies the fascination that is 
exercised over both builder and specta¬ 
tor 

The reason for model railroading’s 
popularity is to be found in the ability 
to reproduce in miniature, with uncanny 
accuracy, the various pieces of equip¬ 
ment that go to make up a railroad. To 


build u coach with six-wheel trucks, 
when only four wheel trucks are used 
on the prototype, is rank heresy, and 
model lailruaders would be booed by 
their brethren for siicli inaccuracy 

Models built entirely by hand are 
museum pieces and take many months 
to execute. These are eminently not the 
ones that are found in model railroads. 
The tiny locomotives and cars that serve 
model railroads come either assembled 
or in kits unassembled. If they are of 
the latter variety, they can be put to¬ 
gether in a reasonably short time It 
lakes much longer, however, to lay the 
track and install the wiring system But 
anyone who has a knack for tools can 
join in the fun 

Fastidiousness is the principal joy of 
the model railroader Everything must 
be “just like on the big trams,” or else 
It has no real hobby value. All parts 
are built to scale, so that the complete 
outfit IS actually a vest-pocket edition 
of the real thing 

And that brings to mmd another in¬ 
teresting fact about model railroading 
Ever since the Union Pacific stream¬ 
liners made their appearance m 1934, 
the amount of alummum used m model 
railroad construction has increased, 
principally because the Union Pacific’s 
new trains employ so much of this metaL 
And the sales arguments used by the 
manufacturers are quite similar to those 
used by aluminum salesmen in real life 

“Light weight and strength,” says one 
maker, “are of vital importance m the 
manufacture of operating models, and 
this naturally brings us to the use of 
numerous aluminum castings.” 

“Duralumin rail,” says another, “has 
everything in its favor Color similar 
to steel, will not rust, gives good bite to 
drivers, is hard but cuts and bends easily, 
no excessive slippmg, good conductor of 
electricity, produces good sound effects 
as wheels roll over it, and is inexpen- 

Fully assembled units may be pur¬ 
chased at higher cost than kits, but most 
model railroaders have sufficient skill to 
put the unassembled cars together. They 
also have enough skill to build the plat¬ 
form on which the mode] system runs. 




This requires some knowledge of car¬ 
pentering, but IS not difficult 

In model railroading there is even a 
place for the man who has no skill what¬ 
ever but would like to indulge m the 
sport. Since elaborate systems are quite 
costly (even a real hobbyist can seldom 
afford them!), groups of enthusiasts 
band themselves together into clubs, col¬ 
lect monthly dues, hire some space, buv 
whatever equipment they need, add to 
this from month to month, and build the 
road in their spare time The skilled 
members lay the tracks and assemble 
the signal system; the unskilled mem 
bers keep the books, figure out operat¬ 
ing schedules, and do the other chores 
that are commonly done in real-life rail¬ 
roads. *‘Qub night” to these enthusiasts 
means a night in the selected space or in 


the cellar of one or another member, 
“working on the railroad ” And once 
they are at it, no interference is toler¬ 
ated They are indeed serious, these 
model railroad men' 

The model railroad has arrived. If 
each of the estimated 100,000 enthusiasts 
own 100 feet of track — and there are 
many who own more — then, by laying 
all sets together, it would be possible to 
run a single track line from New York 
to San Antonio, Texas, or double track 
from New York to Milwaukee 
And if there are 50,000 model trains 
in use (the figure, to the best of our 
knowledge, is conservative), then on the 
run from New York to San Antonio you 
would meet a train every 200 feet. If 
you figure that there is $200 invested for 
every 200 feet of track (175 for the 


carefull) detailed locomotive, $10 each 
for SIX cars, $20 to $40 for 200 feet of 
track, depending upon the type of con¬ 
struction, and $25 for transformers, wir¬ 
ing, and control systems), then more 
than $10,000,000 has already been spent 
on this hobby 

Some friend of yours may say to you, 
one of these davs “I sure beat ’er on 
the back on the high iron last night’” 
If he does, please don’t stare at him 
Remember, you have always thought of 
him as a respected, conservative citizen 
with a good job, a nice home, and all 
the other arcessones of the more abun¬ 
dant life He’s just talking railroad lin¬ 
go, referring to the fast time his train 
made on the mam line of his model rail¬ 
road Bear with him. You might be the 
next one to get the bug. 









Food By \4in 


Hospitals are Beginning to Lse the New Method 
of Supplying Food to Those Who Cannot Eat . . . 
The Expectations are Auspicious 

B> BARCLAY MOON NEVIMAN 


A n important new wav to prolong 
^ life has just been disrovered Food 
I!, now being given bv vein to pa¬ 
tients who cannot eat - because of ex 

lion or beiausc tlu -.iirgeon iniisi ml 
some portion of tin alinienluiv Iran, 
as in removing a tumor Tlie new int tliod 
18 already being used in hospitals and 
enables patients to survive digestive 
crises hitherto often fatal 

Of couist calories for beat energy 
have long been given by vein in the form 
of a solution of the simfile sugar dex¬ 
trose, and tile body is thus supplied 
with a priceless source of immediate 
energy with which to run the human 
mechanism The indispensable carbohy¬ 
drate tomponeiu of the diet is taken 
care of in this way 

halt solutions also havi long been 
provided by vein, and the mineral com¬ 
ponent of the diet is accounted for Ex 
istence for weeks is possible without 
vitamins, although they have in many 
cases been found to mean the difference 
between death and continued life Now 
a number of pure vitamins — including 
vitamin A. thiamin, ascorbic acid, ribo¬ 
flavin, nicotinic acid, B,,, D, E, and K — 
are commercially available and are in¬ 
jected as a common practice Some are 
safely given by vein, others by adminis¬ 
tration under the skin so that they are 
only very slowly absorbed into the blood 
Ultra-violet rays synthesize small cpian- 
iities of vitamin D in the skin upon which 
such light IS made to fall So the vitamin 
problem has not been a major obstacle 
to successful surgery and convalescence 
The fat component of the diet can he 
dispensfd with, for many days at least, 
if not weeks Hut even fat has been pro¬ 
vided bv injection In 1935. Dr Emmett 
Holt Jr, and his associates at Johns 
Hopkins Hospital made exceedingly fine 
emulsions of fat — olive oil — and in¬ 
jected the preparation into dying pa¬ 
tients Improvement followed Inas¬ 
much as fat is not onlv an essential nu¬ 
trient and must eventually be taken if 
the patient is to remain alive but also a 
more efficient source of energy, weight 
for weight than carbohydrate, future 
developments in fat administration will 
be important and should bring new suc- 
(esses that will permit the patient to 
recover more rapidly 

Water, sugar, mineral salt vitamin, 
and fat are five of the six nutrients 
known to be indispensable in human 
nutrition The sixth is protein, until 
recently the mam obstacle m the way 
of perfecting the administration of food 


by vein, through an extended period 
Now for the first time in medical 
history, there is a satisfactory substitute 
for protein-by-niouth Bases for the com¬ 
plete solution of the problem of intra 
venous fei'ding—of food by vein have 
been established The digestive tract 
can be (ompletely dispensed with for 
weeks Meanwhile, it can in many cases 
be restored to approximately normal 



One of the methods of injecting 
food hy vein is hy the svringe 


activity Thus the patient balks death 
Credit goes to Doctors Robert Elman 
and D O Weiner, of the Department 
of Surgery, Washington University 
School of Meduine, and of the St Louis 
City, the St Louis Children’s, and the 
Barnes hospitals, St Louis 

These doctors knew that it would be 
dangerous to try to inject into the veins 
even the most carefully purified pro¬ 
tein such as casein from milk The 
blood and tissues of the body cannot 
cope with foods so intricate for pro 
lein IS the most complex chemical struc¬ 
ture in the world A first injection of 
casein would sensitize the body so that 
a second injection would result in a 
terrific shock, very likely to be fatal. 
This sensitization to protein is an un¬ 
avoidable. normal body reaction, a con¬ 
dition like that of allergy is set up. It 


IS the work, instead, of the digestive tract 
to break down proteins so that onlv 
fragments of tlie former huge molecules 
are made available for absorption 
The ferments of the digestive juict- 
are the catalysts that bring about this 
cracking of thi jirotein molecule into 
Its mam consiituents or component 
units, known as ammo acids. Following 
such decomposition absorption of these 
simple chemical structures, the ammo 
acids, occurs These building blocks of 
the proteins thus arrive in the blood 
stream, which transports them to tissues 
that in turn absorb them Once in the 
tissues throughout the body, the ammo 
acids are, m utterly unknown chemital 
reactions put together so that new pro¬ 
tein. the chief basis of living tissue, is 
synthesized Uiiliout a steady supply of 
amino acids tissues degenerate and die 
and the body dies With a steady sup¬ 
ply of amino acids, usually derived 
from food protein, tissue is constantly 
regenerated to replace tlial which is 
lost m those activities which we call 
life. 

T issues starving for protem be 
come pathologically swollen with ex 
cess water, but when protcin-building 
units art siiiiplied. the swelling sub 
sides Other less obvious changes take 
place and llie patient grows stronger 
with the trend back to normal 

To a limited extent, serum from a 
blood donor may be used to supply 
ammo acids But even a quart of serum 
a day will not yield enough building 
blocks to conslriK t the large numbers 
of protein molecules required through¬ 
out the tissues 

Doctors Elman and Weiner had 
learned that in 1913, two other scien¬ 
tists, Henrique and Andersen, had kept 
a goat alive and gaming weight by food 
via vein. The source of protein building 
blocks, the ammo acids, was meat whose 
protein had been digested m the test 
tube Also, Van Slyke and Myer had 
sent digested protein coursing through 
the blood vessels of dogs, and no harm 
had been done 

With these favorable discoveries m 
mind. Doctors Elman and Weiner di- 
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gesled casein with acid, and so pre¬ 
pared a mixture of most of the indispen¬ 
sable building blocks of protein. The 
acid, however, decomposed one of the 
ammo acid units known as tryptophane, 
and casein, to begin with, is low in an¬ 
other, called cystine, an invaluable 
source of sulfur for protein, therefore 
the mixture was fortified with a small 
percentage of tryptophane and a little 
cystine—amino acids winch can be 
bought on the market 

The preparation was tried first on 
rats. They grew and thrived Further 
experimenting showed that the prepa 
ration was free from dangerous, undi¬ 
gested protein In this test, guinea pigs 
were used Repeated iniection did not 
bring about a sensitised condition, and 
no shock resulted. 

Next came the dog into which the 
amber solution of amino acids plus 
some sugar was injected (.areful meas 
urements of the level of amino acids 
in the dog’s blood wen then made, and 
it was found that the injeited nutrients 
rapidly and safely disapjieared from 
llie blood, certainly to go into tin tissues, 
there to be caught up in the swirl of 
life's chemical laboratories and made 
into canine protein. Little of it seemed 
to be wasted by wav of the kidneys 
The method appeared to lie efhcient 
In one set of experunenis, the dogs 
were allowed to fast, and a certain quan¬ 
tity of blood was drawn, to reduce the 
quantity of protein in the blood serum 
Then ammo acids were given by vein 
He-synthesis of lost protem occurred 
within SIX hours after the injection of 
these protein-building blocks 

I N another senes of experiments, dogs 
were fed a diet free ol protem, for 
several weeks Serum protem was ob¬ 
served to sink to lower and lower levels, 
and characteristic accumulation of water 
due to protein deficiency began to swell 
the tissues But when amber-colored 
amino acid-dextrose soluUon was ad¬ 
ministered by vein, the amount of pro¬ 
tein in the dogs’ blood serum rose to¬ 
ward the normal level The most care¬ 
ful examination, moreover, showed no 
damage to liver or kidney or other organ. 
Now for human beings 

“Our first concern,” the two pioneers 
report, “in giving digested casein to 
patients was, of course, the possibility 
of untoward reactions, even though none 
had occurred in dogs At first, small 
doses were injected, they produced no 
demonstrable effect, so that eventually 
we administered what was thought to 
lie a full daily quota of amino acids, 
that is, from one half to two grams per 
kilogram of body weight ” 

A sense of warmth was noticed by 
one patient; a slight chill was felt by 
another, but the temperature remained 
normal. A child had a slight, transient 
rash after one of the kijections. 
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In practically every instance, benefit 
came from amino acids by vein, and 
water-logging of tissues was diminished 
No injurious after-effect whatsoever 
could be seen All the tests gave proof 
of the body’s use of ammo acids to 
build up new molecules in tissues that 
had been starving for protein 

Still, the substitute for food by mouth 
IS only a temporary measure The pres¬ 
ent limit of food by vein is a few weeks 
at most One vein cannot be used con- 



Food It alto given by vein by a 
continuout method (“venocly»i»”t 


tiniiously. so vein after vein must be 
subjected to the inflow of fluid, and 
generally the first vein has not recovered 
sufficiently by llie time all the veins have 
been used 

We do. however, have a gieat begin¬ 
ning Deeper blood vessels may turn 
out to be available for use, when liettcr 
techniques have been devised. When 
more is learned about protein-building 
amino acids probably some of the less 
important ones can be temporarily dis- 
[>ensed with, and the injected quantity 
kept at a minimum 

Practical iMissibilities are increasing 
as ammo acids become cheaper through 
improved commercial syntheses Drug 
manufacturers already have placed pre- 
digested casein preparations on the 
market, and with such solutions uiiiver 
sallv available for research, we can ex 
pect further notable developments 

Perhajis we ran look forward to a 
considerable extension of the periods 
during which patients can be kept alive 
though their digestive tracts are not 
working Approximately seven percent 
of all deaths after the age of 45 is 
caused by disease of the digestive sys¬ 
tem. This mortalitv should be reduced 
as the use of food by vein is increased 
through the development of refinements 
both from the nutritional side and from 
the mechanical side, where better 
methods of forcing fluids into veins 
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are concerned The fluid undoubtedly 
will be made nutritionally more valu¬ 
able The vein through which the fluid 
IS forced will surely be more satisfactor¬ 
ily guarded against possible injury The 
stomach, tlie intestines, the liver and 
the pancreas will be given longer pen 
ods of rest and a greater opportunity 
to return to health 

Fifty percent of cancer deaths is 
traceable to earner originating in the 
digestive system Alreadv, through the 
contributions of Doctors Flmaii and 
Weiner, a practical step has been taken 
toward helping the cancer specialist in 
his vast labors, operation is safer, be¬ 
cause there is less danger of starvation 
following surgerv of the digestive tract 

U NDOLlBTEDL'i, the mam dietary 
components are known to nutrition 
ists and, hv one mi thod or another, iii 
jeotion has been made practical, at least 
to a degree But none would assert that 
the optimum jitoporlions of the various 
food factors have liien determined for 
one thing, age will have to be considered 
more carefully What jieri entages of 
what amino acids are best for the year 
old, the decade-old, ihe semi-centenar- 
lan. or the uged'^ Here a vast research 
for the future looms 4nd, even if we 
now know enough aiwiiit the main essen¬ 
tial Items of diet to keeji a person alive 
with food bv vein over a jieriod of weeks, 
no scientist would state that other fac¬ 
tors yet undiscovered, do not after a 
while become indispensable for longer 
life 

Most exjierts believe that several ad 
ditional vitamins are to be turned up, 
perhaps including vitamins M, P, and 
factors U and W, the evidence at present 
pointing to the existence of these and 
others 

Not long ago, copper was added to 
the list of indispensable metallic ele 
ments included in the group termed 
“mineral salts ” Some think that cobalt 
and 7inc, perhaps other metals, in ultra- 
visible quantities will turn out to be 
necessary 

There are excellent indications also 
that dextrose does not altogether sat¬ 
isfy the body’s demand for sugar There 
are other sugars, including the most 
remarkable of all galactose which is 
one half of the molecule of milk sugar, 
dextrose being the other half Galactose 
is abundant in brain and nerve tissue 
and present in considerable quantities 
in every tissue of the body No tissue 
(except that of the lactating mammary 
gland) IS known to be able to synthesize 
galactose 

None can ever say how far medical 
science will go Research brings aston¬ 
ishing powers to delay death Food by 
vein IS a major advance in the science 
of prolonging life. The future of this 
system can certainly be awaited with 
high hopes 




A MONTHLY DIGEST 


“Damp Cold" Better 
THAN Dry Cold 

M odern home air conditioning 19 grad¬ 
ually teaching us that one of our 
most widely cherished beliefs is a complete 
fallacy —the one that says “you feel ‘damp 
cold’ so mucli more than you do ‘drv cold’.’’ 
Actually, the National Warm Air Heaung 
and Air Conditioning Association points 
out, the reverse is true Relatively high 
humidity causes low temperature to be less 
uncomfortable, and when people have 
learned this, they can begin really to enjoy 
the increased comfort, and even more the 
improved health, which can be provided by 
the simple type of air conditioning which 
18 becoming the rule in modern American 
homes 

It isn’t the temperature that the ther¬ 
mometer shows that tells the whole story 
as to whether vou feel comfortable, or cold, 
but the rate at which your body is losing 
Its own heat The colder the air around 
you, the faster you lose heat, other things 
being equal, but other things never are 
quite equal Under most conditions you 
lose heat faster to dry air than to relatively 
moist air, faster to dense air than to thin 
air. and faster to air in motion than to still 
air And if you are in bright sunlight, even 
on a cold day, you receive enough radiant 
heat to make up for a lot of your loss, and 
so don’t feel the cold so much The kind 
of cold people think of as “dry cold" is 
actually found in the thin air of high alti 
tudes, on still days of bright sunlight, and 
what they call “damp cold” is that of a 
cloudy day with a raw wind, on which you 
lose heat faster, and there is less radiant 
heat from sunlight to make up lor it 


New Kind of 
Blood Bank 

M other.^, as they bnng new life into 
the world, are also contributing blood 
that has life-saving properties in Massa¬ 
chusetts Memorial Hospitals, Boston This 
novel sort of blood bank is stocked with 
blood from the placenta, secured during 
normal, healthy childbirlhs through the 
cord through which the baby got us nour 
ishment before birth After typing, to tell 
whether the blood will miic safely with the 
blood of a prospective patient, other tests 
and the addition of a special preservative, 
the mother’s blood is stored for use, and 
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remains good for three weeks and even 
longer This special sort of blood has a 
stimulating effect and is auccessfully uaed 
on desperately ill patients suffering from 
malniurition, secondary anemia, hemorrhage 
after childbirth, and from certain types of 
cancer, ulcers, and gall bladder, stomach 
and bladder disorders — Science Service 


Mending Paste Plas-oc 

EWLY arrived on the market is a mul- 
ti-use paste plastic in colors, which 
should be welcomed by the home handy-man 
and hobby-crafter Packaged m small tubes 
and in cans under the name of Plastico Rok, 
this material is adaptable for use on those 
varied mending jobs that are always spnng 
mg up in the home. 

It IS simple to use, clean, comes in ten 
beautiful colors and is an ideal mending ma¬ 


terial for cracks, dints, or holes, in wood, 
stucco, linoleum, and like materials. It acts 
as a powerful cement, besides the added ad¬ 
vantage of allowing use of a binding ma¬ 
terial of the same color as the material or 
object being mended 

Advantages of Plastico Rok are that no 
sjiecial thinner is needed and excess may 
be wiped off with a wet finger or a damp 
cloth Thus, it may be used on the finest 
furniture without fear of marring the finish 
After application. Plastico Rok quickly dnes 
literally “as hard as rock " 


“Bicarb"’ from Cleanest 
Chemical Plant 

T he manufacturers of Cow Brand and 
Arm & Hammer Brand baking soda will 
probably say that their product is not now 
any purer, that it was always as pure os it 
was humanly possible to make it, hut these 
two brands are now being made in what 
IS said to be the world’s cleanest chemical 
works 

The modern plant of Church & Dwight 
Company, Inr , shown in our illustration. 
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IS not only strildnf in sppeatsnce but is 
actually simply an air conditioned “pack¬ 
age" to support and enclose conveyors, car 
bonating towers, and eight-story tanks lined 
with stainless steel. The plant has interior 
walls of glazed tile and functional panels of 
glass block instead of windows Its entire 
framework was electrically welded, as was 
most of the equipment required for the new 
continuous process Produced from start 
to finish in an enclosed maze of equipment, 
the bicarbonate of soda will not even come 
in contact with air inside the plant until 
it IS ready for packaging 

Engineer Discovers 
“Lightning” Radiation 

D iscovery that lightnmg generates 
an ultra short wave radiation which it 
uses to open a path to ground through a 
lightning arrester after striking an electric 



to metal — provide the modem means of transporting large quantities of chemi¬ 
cals shown here. This special trailer tank of 2500 gallon capacity it lined with 
rnhher to that it will carry corrosive solutions. It is one of two such trucks 
pnt in service by the American Cyanamid and Chemical Corporation; the tanks 
were lined by the Goodyear Vulcalock process 



High-frequency radiation in the gap between the spheres makes the gap “fast" 


power system, was reported recently by W 
E Berkey, research engineer of ihe West- 
inghouse Electric & Manufacturing C.om- 
pany. He made the discovery while ex 
perimenting with lightning arresters. He 
said the newly tagged radiation is emitted 
from the regions of an arrester’s electrode- 
insulator contacts which are stressed by a 
lightmng aurge 

By generating ions, or charged particles, 
in the air space separating the electrodes 
of a spark gap inside a lightning arreiter, 
the radiation lowers the gap’s resistance to 
the flow of electnclty. It acts as a trigger 
to start the lightning surge jumping across 
the gap toward the ground. In engineoring 
slang, it makes the gap "fast," when speed 
is dealt with in terms of fractions of a 
millionth of a second. 

"As a result of our discoveries," Mr 
Berkey said, “we can control and increase 
the intmsity of this radiation and can im- 
priyve the spark gaps of our lightning ar- 
resters." 

The Investigator desenbed the radiation 
as being near the soft X-ray region of the 
speetram, with a wavelength of approxi¬ 


mately only 1000 Angstroms as compared 
with 5000 Angstroms lor visible light (An 
Angstrom is a unit ol measurement so small 
that there are some 254,000,000 of them to 

Short-wave radio power which travels 
through the air at several million cycles 
a second appears to be loafing when com¬ 
pared with the frequency of the new radia 
tion, which oscillates one quadrillion tiroes 
a second Because this radiation is ab¬ 
sorbed in a few centimeters of air, it has 
escaped earlier discovery. 


Glycerine Saves 
Plant Roots 

G lycerine is hygroscopic That is, it 

attracts and holda moiature There¬ 
fore, when Dr. R N. Du Puis, of Chicago, 
studied the problem of preserving the roots 
of young tomato end cabbage planta during 
shipment, he turned to this sweetish liquid. 

Every year, millions of young tomato and 
cabbage plants are shipped long distances 
Ordinarily their roots are packed in moist 


sphagnum moss Too often the moisture 
dried out and the plants were damaged, so 
Dr Du Puis thought of using a solution of 
glycerine instead of plain water to moisten 
the moss. As a result, more than 75 million 
plants were shipped satislactonly during 
the last season with this glycerine-solution 
protection It was found, incidentally, that 
the trealmeiil also discourages the fungus 

Eniouragiiig results have also been ob¬ 
tained in the use ol this solution with other 
plants such a> narcissus, onion, potato, as¬ 
paragus. and horseradish 


GN THE HOOF 

APPROXIMATELY seven mil- 

lion tons of live stock — 
enough to keep New York City sup- 
I plied with n.eal for seven years — 
were Iranaportaled by American 
I railroads in a single vear 

I_ _ _^_ 

Display Signs Save 
Light Bulbs 

HE high light transmission and edge¬ 
lighting quahties of Luciie, methyl 
methacrylate, a du Pont plastic, have been 
utilized by the Lauv-Lile Corporation to 
make a new type of display sign, claimed 
to have several limes as great visibibty at 
less power consumption, and to operate at 
lower maintenance coat than other lypea 
Limitless color effects are possible in these 
signs which, furthermore, are said to have 
no glare or dead spots 

The signs are made by outlining the de- 
aired letters, figures, or other patterns with 
small button-lenses of the plastic. These 
lenses, ground from small diameter rods, 
are fitted into holes punched through the 
face of the signa. The buck of the lensca 
pick up light from a concealed source and 
carry it to the head of the lens, giving a 
sharp, bnght glow One lamp provides illu- 
minalion for several lenses, and in the event 
that a lamp fails, enough light is picked up 
from other lamps to maintain visibibty. 

On-and-off and moving effects can be ob¬ 
tained in any color by using various color 
combinauons ol lenses and blinking bulba. 

The signs vary from tmall indoor counter 
displays to large and spectacular types for 
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outdoors. For the latler, Lucite’s resistance 
to extremes of attnosphenc conditions with¬ 
out discoloration or warpage, and its high 
tensile strength, are especially advantageous 


Tractors by Air 


O NE of our photographs shows a Bel- 
lanca Aircruiser specially modified for 
use in gold imning in the Phihppines. The 



Cargo hatch in miner’s airplane 


Davao Gold Mine i* productive of untold 
wealth, as a gold mine should be, but is 
inaci pssible and located in very rough coun¬ 
try The Aircniiscr brings to the mine such 
articles as a Diesel electric power unit, elec 
iric hoists, a Diesel engine weighing 4095 
pounds It ts apparently impossible to build 
a real road into this difficult country, but 
the airplane has not failed to meet all re¬ 
quirements Owing to the peculiar forma¬ 
tion of the surrounding ridges at the mine, 
all landings are made towards the east, 
along the single prevailing direition of the 
wind -A K 


PILOTS 

IN' mid-January, more than 35,000 
^ hours had already been flown by 
the 9130 students in the Civilian 
Pilot Training Program, w-ithout 
serious accident of any kind Fur¬ 
thermore, a total of more than 1200 
of these students had already 
reached the solo stage of instrur- 


Modehn Trainiivc Planes 

I N the World W'ar I, the training planes 
were Curtiss Jennies and Standards with 
a lop .speed of 75 miles per hour, with all 
sorts of projecting struts and wires, logy 
and slow to respond to the controls 

Even today, wt are apt to think of a train¬ 
ing plane as something like an Aeronca or 
a ( lib - small, slow, and safe, but a mib- 
lary pilot who is to maneuver a 400-mile-an- 
hour single-seater, cannot possibly past from 
a f ub class directly to the fighting class 
Our photograph shows the Curtiss F'alcon 
22 — a rcimbhl trainer which is the first of 
a large number just completed for a foreign 
government by the Curtiss-Wnght Corpora- 

W/hile designed for less spectacular ser¬ 
vice than the Curtiss Hawk Pursuit ships 
doing such remarkable things on the West 
em Front, the Falcon is a splendid example 


of modem military design Although it is 
a trainer, it incorporates every aerodynamic 
structural device oi the day with perfect 
streamlining, retractable landing gear, all- 
metal construction The front cockpit is 
equipped for the pilot, while the rear cock¬ 
pit IS prepared for a gunner or observer or 

Performance figures give a maximum 
speed of 215 miles per hour at critical alti 
lude, climb of nearly 5000 tect in three 
iiiinuiCH, service ceiling of 25,900 feel, 
I rinsing range of 515 miles -A K 


Pneumatic Seaplane Floats 

AN interesting development is now reach- 
jt\. ing successful complelion in the Me 
Kinley pneumatic floats for seaplanes The 
first application of the float is to small air¬ 
planes One of our photographs shows I he 
piiciiinaiie floats mounted on a Cub plane, 
a ship of no greater weight than 1000 
lioiinds I he PF 2 model float is 12 feet 9 
inches in length and 22% inches in dia 
meter at the point of maximum girth The 
weight of each float is only 42% pounds. 
The material used is of standard airship 
fabric tvpe - - long-fiber cotton trcaled with 
lavirs of rubber 'special cemcnl is used at 
the joints 

The step, which is of importance in sea¬ 
plane take-off, la tailored into the fobne. 



Sprav tubes extend from the nose to the 
step These lubes, held m place by cement, 
divert the water in taxiing to a lake-ofl, 
dimmish spray, and also conduct a stream 
ot air on the underside of the float, which 
aids m breaking the water seal 

Each float is divided into five compart 
menis, but in place of a rigid bulk-head 
separating the compartments, a fabric dia 


phragm is utiliied. The filth cumpartmeal 
in the noie also serves as a pneumatic 
bumper. The only rigid member in the Boat 
If a V-beam for attachment of the struts and 
to provide a walk This beam is of du¬ 
ralumin suitably protected against corro 

Advantages claimed fur the float are Us 
shock-absorption qualiUes, its lightness, and 
economy in mauitenance 

In experiments extending over 300 hours 
of service, deliberate collisions have been 
made with driftwood, buoys and other ob¬ 
jects at high taxiing and take-off speeds 
Resiliency was proved in every instance and 
no damage was incurred Drop tests have 
proved cqiiallv satisfactorv ~ A K 


Annual Report 

T HL Annual Report of the Bureau ol 
Acronaulits, suhmiUed by Rear Ad 
niiral J H Towers, gives a splendid picture 
of the energetic efforts of the Bureau of 
Aeronautics m udvaiii mg naval aviation 
Naltirally, of course, it dm a not disclose the 
details of all that is being done 

Glancing through the report wc found 
some technical items of particular interest 
Thus, in testing airplanes to destruction, 
stress distribution is now also measured 
The constructor not only knows that his ship 
has failed under load, but where the danger 
oils points of stress com rntraiion were As 
ships increase in speed, vibration becomes 
more and more of a danger, so it is logical 
to in< luile vibration surveys On landing, 
iln seaplane or flviiig ImiuI lakes a terrible 
healing so pressures on hull holloms are 
under (oiitiniial investigation It is good 
luws lo hear that a light, antoinatic pilot 
has bei n developed Perhaps this will lead 
lo the Use of tin aiiliimalir pilot in private 
flying 

The Bureau lakes parlitular pride in tlie 
variable venluri non icing type of rarbure 
lor A nieler to measure the qiiantilv of fuel 
in aircraft now has the remarkable aicurarv 
of 0 25 pert rnl 4 K 


White-Lead Paint in Colors 

A nnouncement has been made that 

, several of the leading mixed paint 
maniifai tiirers are this spring oSenng 
are white lead paint in colors 




Both professional painting eontraclors 
will consider this departure 



Modem military detigii in the Cnrtlaa Falcon 22 
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SOIL TESTING 

shows you how to 

Grow Plants to Perfection 




/SUDBURY^ 

SOIL TEST KIT 

V tha Scientific Way / 
to better gardens / 
.Easy to Usey 




to pro>«ooton Ituyor* 

Order rour Cudbury SeUT ett Kit wly, 
•nd well wnd you FREE ■ full 4-ounce 
bottle of Liquid ChojMrooe—the won¬ 
derful new dit repeUent thet rein doee 
not wMh awey. This tpteM ojTrr must 
In witMtMfH «ft*y Ut sunt »f ikt scUh 
tardtniHt stason. 



Wouldn’t you like to enjoy— this year 
•—the rich, velvety lawn, the abundance 
of flowers, and the strong, healthy plants 
which are the prooj of your skill as a gar¬ 
dener 

Such results are easy to obtain when you 

use scientific methods Experts say that four out of 
five lawn and sarden failures are due to soil deficien¬ 
cies that could easily be corrected by soil testing 


Havt you Mat with any 
of those Failures ? 


What Yaur Plants Naad— To possess the lovely 
lawn and garden of your dreams, you should sim¬ 
ply makt sure that your plants have 

1 The acid, neutral or alkaline soil conditions that 

2 A cotrnlly ralionrd diet of the three important 
plant food (fertilieer) elements—nitrogen, phoe 
phorus and potash -balanced in accordance with 

No Mora Otsasasaorls—When you test your soil, 
you end the guesswork that so often results in 
failure You know whether your soil is too acid 


terial you should add to make it right You apply 
tial to healthy plant growth 

Dongar ol Ovor-FarUHiIng—As most gardeners 
know, a soil that is too acid or too alkalme acta 
as a poison to many plants But did you realixe 

Too much nitrogen leads to general weakness and 
hinders flower formation Excess potash slows up 
growth You can prevent these disappointments 
—and save fertiliser, too—by testing your soil 
before you plant 



WHAT 
USERS SAY 


Amaziilt RasuHa— We have in ouf files doxens 
of letters from users who tell us of the amasing 
results they have obtained with Sudbury Soli Test 
Kits Here is an unsolicited letter from Mr George 
Thurkauf of Englewood. N J 
"/ crow exktbmon dahlias This ytar I drantd up 
with llirm, and m\ suertss was due to your product 
It was not a case of kil and miss when / applied my 

tetrad Hh Lawn—Another user san "My town 
was in bad shape for three veins, and I thouehl Td 
Lire to dll it up I decided to test my soil first and 
got one of your kits / followed the inslruclians, aiut 
my lawn is perfect now This kil certainly saved me 
a tot of trouble and expense " 

It*! Fun—It’a teay— If you like to work with 
your hands—and get at the whys and wherefores of 
what you do—you’ll find aoil testing a faacinating 
subjen- You get results m ten minutes time No 
speciatlaed training raquu-ed 


Oapjiriabi, INt, Sudbury Soil 1sMU« Laboratory, So. Sudbury, M 


SEND NO MONEY 


Take a Sudbury Kit out mto the garden, and judge 
for yourself whether it gomt to be every bit u 
useful as we say If you think not—if for any rea¬ 
son you are not delighted with your kit—you can 
return it to us and we will gladly refund the full 
purchase price It isn t even necessary to send any 
money now- You can pay the postman when tii 
kit arrive* Only $4 75 plus few cents poatage. 
Enjoy your garden as you never have before Ute 
this handy coupon now 

COUPO^ tiOVf 
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in ntuofacttuing procedure aa good news, 
for the ready-mixed, pure wkite-lead paint 
in ooiors retauM all the beauty, durability, 
and high protective qualities of the home- 
mixed, pure white-lead and oil paint This 
manufacturing development now can supple¬ 
ment the usual practice of purchasing white- 
lead paste, Lnseed oil, turpentine, drier and 
mixing them on the job with colors-in-oil 
when tint is desired. — C. F Greeves-Car- 
penter. 


COST OF TREE PLANTING 

d~hNE and one quarter cents is the 
cost of each of the many mil¬ 
lions of trees planted by the TJ S. 
Forest Service during 1938. The 
average tree cost the Service about 
two fifths of a cent to produce and 
another four hfths of a rent to plant. 


More Uses fob Nylon 

N ylon, which was discussed in detail 
in our February issue, has been 
adapted to other uses not mentioned in that 
article. A new patent, just issued posthu¬ 
mously to the Du Pont chemist. Dr Wallace 
H. Carothers, covers the use of this coal, 
air, and water product to coal paper, leather, 
cloth, and wire mesh, for making a superior 
patent leather; long-wearing, flexible, wa¬ 
terproof clothing, and a sturdy, transparent 
window glass. 

When the chemicals, known as polya¬ 
mides, are pressed into goat’s leather, a new 
type of patent leather is produced that is 
more highly resistant to cracking than or¬ 
dinary patent leather They strengthen and 
water-proof cotton cloth On wire mesh 
they make a window “glass" that transmits 
ultra-violet light Man> similar applications 
fur them have been suggested 


Automatic Rifle 
Procurement 

T he question has often been raised as 
to how rapidly we might equip our 
Army with the new Garand automatic rifle 
discussed in February, 1939, issue of Scien¬ 
tific American. At recent hearings before 
the Senate Appropriations Committee, 
Brigadier-General L D Gasser, Assistant 
Chief of Staff, disclosed the fact that early 
in January the Army had about 25,000 of 
these rifles and was getting more at the 
rate of about 4000 a month He stated fur¬ 
ther that it 18 expected that the Army will 
have 150,000 by June, 1942 
To these figures, we might add the com¬ 
ment that this 18 simply peace-time produc¬ 
tion, and that in case we should go to war, 
production would he stepped up consider¬ 
ably The one snag would be the matter 
of tooling up more planu for large scale 
production, and that, of course, would re¬ 
peat the delays which we experienced in 
1917 practically all along the line 


Automatic Booster Engine 
FOR Trucks 

B enefits of vital importance to truck¬ 
ers, and particularly to those specializ¬ 
ing in heavy-duty long-disUnce hauhng—• 
os well as highway safety advantages of a 
most important nature — are claimed for a 


and an automatic throttle control. In pHe* 
tice, these interrelated units work together 
to start, control, and stop the booster engine, 
and assure a smooth, positive flow of power 
from It to the transmission, when, and only 
when, the need for extra power exists. Each 
phase of the booster's operation is automatic 
and instantaneous, the entire cycle being 
completed in a fraction of the time it takes 
to describe it. 


MILK 

fhWLREST’S Alice, a Jersey cow 
at the New York State Experi¬ 
ment Station, now in her twelfth 
year, has not only mothered ten 
calves but has also produced over 
90J100 pounds of milk testing SA6 
percent fat. 


Printing Pro( ess 
Freezes Ink 

T he limiting factor on printing speed 
today IS the time required for liquid ink 
to dry. Heal, more heat at a higher tem¬ 
perature, has been applied until the paper 
has been tried to the limits of its endurance 
in many cases. 

A new approach to the problem of high 
speed printing and better prinling is now 
offered in the form of ink and apparatus 
combined in a printing process wliith sets 
or dries ink by cold, not by heat It promises 
to relieve the papir manufacturer of many 
of the problems which he now faces as a 
consequence of loo much penetration and 
too much heat. 

Cold-set printing is the process of drying 
ink by freezing instead of by absorption, 
evaporation, oxidation, or polymerization. 
All inks when dry on the paper are solid 
mixtures of color and hinder. In the pro¬ 
cesses of printing, however, the ink must be 
fluid in order to feed from the fountain to 



ter comes into use only when the main en¬ 
gine is unequal to conditions of road and 
load, and throws out when the main engine 
can lake care of the load alone The booster 
has two principal uses; to get the tractor- 
trailer combination up to road speed quickly 
from a standing start, and to maintain cruis¬ 
ing speed once the unit is under way. An 
ingenious, yet sturdy and dependable system 
of controls not only makes this possible, but 
dispenses with attention from the driver, the 
booster being subservient to the main en¬ 
gine at all times. 

These controls comprise a speed governor, 
a vacuum governor, on accelerator governor, 



new booster unit which the Clark Equip¬ 
ment Company has been developing over the 
past two years, and which has now reached 
the point where experimental jobs are said 
to be giving excellent account of themselves 
on the road The Commercial Car Depart¬ 
ment of Chevrolet is co-operating in the de¬ 
velopment. 

The heart of the unit consists of an 
auxiliary gasoline engine which automati¬ 
cally starts when greater power is needed 
for a grade, and which delivers its output to 
the rear axle of a l*4-ton truck or tractor 
through a simple and sturdy over-running 
clutch. Automatic starting, speed governing, 
and stopping are provided, the entire cycle 
of operation being independent of the dnver 

The unit is said not only to give the 
medium-duty vehicle performance charac¬ 
teristics of units costing considerably more, 
but to do this without entailing the high 
initial outlay and high operating and main¬ 
tenance cost involved with heavy-duty units 
Forty-five horsepower, providing approxi¬ 
mately 55 percent additional torque, i# made 
available, automatically, for quicker starts 
and economical high-speed periormance on 
hills. 

The engine of the Clark Automatic Boos- 



Above Booster engine controls un¬ 
der hood. Below Placement of 
booster in chassis. Lower right. 
Photo of booster engine in place 
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the rellel printing lurfacea in controlled 
•inounU. In cu»tom«ry printing, thi» fluidity 
it obtained by ucing fluids and a fluid mix¬ 
ture of color and binder is deposited on the 
paper. This creates the printer’s major 
problem: drying 

In the oold-set process, the fluidity of the 
ink necessary to feed it properly from the 
fountain to the relief surfaces is realized 
simply by melting the solid which is finally 
wanted as a deposit on the paper. The foun¬ 
tain, the ink carriage steels, and the plate 
cylinder ere all heated by hot water from 
within. This keeps the normally solid ink 
fluid and controllable. When the hut ink 
touches the cold paper (that is, cold as com 
pared with the temperature of the ink) the 
ink freezes or solidifies without penetration 
and remains us a solid deposit in relief on 
the top of the fibers Thus the paper fibers 
may be loose or light They may be unroaled 
or coated The cold set ink from a half tone 
dot, for example, always sits on lop of ihe 
fibers or coating in sharp relief right where 
It was deposited There is no lateral spread 
or vertical penetration due to fiber suction 
as with liquid inks 


Iodine Most Potent 
Germicide 

I ODINE has come through a new scries 
of tests in which it retained its title' as 
most powerful gerra-killer, at least against 
such germs as those which cause typhoid 
fever and the suppurating skin infections 
such as, for example, boils. The tests and 
results were described by Dr A J Salle 
and W. A McOnne, of the University of 
California, at a meeting of the Society of 
American Bacteriologists 

Of the other halogens (chemicals close 
to iodine, such as fluorine, bromine, and 
chlorine) the chlorine compounds, azochlo- 
tamid and chloramine, also ajipeared lo 
be highly potent germicides After these, 
other germ-killing chemicals were effective 
against the two lest organisms in the fol¬ 
lowing order the phenols (carbolic acid 
compounds), silver compounds, and mercury 
compounds — Science Service. 


Motor Torpedo Boats 
FOR THE U. S. Navy 

F or several years, the British and the 
Italian navies, and perhaps others also, 
have constructed and experimented with 
large numbers of small, high speed boats 
which, for operation m relatively restricted 
waters, possess great potentialities as de¬ 
fensive weapons able to administer a dis¬ 
proportionately powerful sting As described 
fay Dr. Oscar Parkes in Scientific American 
some three years ago, they are inexpensive, 
carry a crew of about six men, have a range 
of up to 1000 miles, are exceptionally fast, 
are armed with machine guns, and carry a 
number of torpedoes. Lightly armored, 
their speed would enable them to escape 
quick destruction and it it possible that a 
number of them, zig-ugging toward a sin¬ 
gle target, might sink even a battle^p at 
only a fraction of the usual cost in men and 
money for tudi a feat. 

Among American naval men. it has been 
•aid tbnt we could have no use for such 
boam becaoM of otir pocuUarly stiategio 
postties. However, in 1999, it was felt that 
we tbwdd see for ouridves whether the 


Doing Business 
In 35 Languages 



• To youngsters or oldsters whosQ 
hobby is coUeaing stamps, the io- 
coming mail department of our ex¬ 
port company would very likely 
prove a paradise. 

• A single day’s mail will bring 
letters from as many as twenty-five 
countries. In the course of a year, 
correspondence is received from 
practically every country in the 
world, and it has traveled to us by 
every conceivable mode of trans¬ 
portation from Tibetan runner to 
air express. It may be penned in 
anything from a Chinese ideo¬ 
graphic script to just plain Ameri¬ 
can English. More than thirty-five 
different languages will find their 
way in and out of the mail basket. 

• No doubt you have heard many 
men say that their business "is dif¬ 
ferent.” But rarely will you find a 
business right here in our own coun¬ 
try that is as really different as that 
of our people whose responsibility 
lies in the shipment and sale of our 
products abroad. 

• Most of these men have spent 
years in the field, in Buenos Aires, 
Singapore, London, Cape Town. 
They have sold our products in 
Spanish, French, Portuguese, Swed¬ 
ish and even more remote tongues. 


They have learned to make change 
in lira, pesos and shillings as sim¬ 
ply as you and I count our change 
from a dollar bilL 

• During the past two years we 
have run an advertising campaign 
in 95 newspapers in 41 countries. 
Each advertisement is translated in¬ 
to 7 different languages. 25 entirely 
different currencies are used to pay 
for the newspaper space. 

• Climate also plays an impor¬ 
tant part in the distribution of our 
products throughout the world. For 
instance, a radio set which is per¬ 
fectly suiuble for sale in the United 
Sutes must be specially designed 
and treated to stand up under trop¬ 
ical humidities before it is accept¬ 
able to countries near the equator. 

• Another product problem \%^A\ax 
of electric voltage and frequency. 
Here in the United States 110 volt 
60 cycle current is standard almost 
everywhere, but in export territo¬ 
ries these voltages range anywhere 
from 90 to 380 volts, and from 16% 
to 133 cycles. 

• Add to these problems the com- 
plications of the present world 
strife. But business goes on as ever, 
and our export people insist that 
theirs is the most interesting busi¬ 
ness in the world. 

• All of the products that we 
make, from the grain of wheat lamp 
for doctors to immense turbines for 
power companies, find their way to 
the farthest reaches of the globe. 
American products find a ready 
market abroad. And the faathat these 
products sell at higher prices in com- 
petidon with those locally manu¬ 
factured is a tribute to American 
craftsmanship and salesmanship. 
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type had poseibilitios, and tl5,000/XX) were 
appropriated for experimental purpoaes. A 
design competition was held, and the Navy 
Deparlment began a building program 
which included four 59 foot and four 81- 
foot motor torpedo boats plus several sub¬ 
marine chasers All of these boats should 
be running by the end of summer. 

To check our own developments, the Navy 
ordered a motor torpedo boat of a design 
liy Hubert Scott-Paine, from Eleo, Scott- 
Paine’s sole licensee in this country It 
was delivered in the United States in Sep¬ 
tember. 1939 At that point, it became evi¬ 
dent that It would be months before the 
best Amencan type could be selected for 
reproduction, and the Secretary of the Navy 
felt that the strained international situa¬ 
tion was such that no unavoidable delay 
was acceptable in the matter of commencing 
tactical training and experimentation, and 
training of personnel As he saw it, here 
was a British design lhat had been actually 
proved, was reasonably good, and could be 
reproduced in numbers .So he at once 
placed an order for 23 more of the Scott- 
Paine design from Eleo 

Purchase of such a number in one lot 
assures an immediate and homogeneous 
fleet in being without waiting until the 
best .American design could be selected and 
then duplicated Mr Edison felt lhat it 
v\av vital to start work with such a homo¬ 
geneous fleet, and determined to speed up 
the development of the strategic and tacti- 
lal use of the type 

While all those concerned with procure¬ 
ment of these boats, of a type new to the 
llnitfd States Navy, are interested pn- 
inanly from a technical standpoint, they 
also look upon the present situation as a 
fine sporting event Everyone is looking 
forward to the day when the Amencan 
boats will lest their worth, beam to beam, 
with the British design on the open sea 
and under the stiff trial conditions that the 
Navy IS imposing on the new boats. 


Photo-Tube Measukes 
Ultra-Violet 

A “RUBBLE" window, 0 002 of an inch 
thick, and a sodium cathode have been 
incorporated bv scientists of the General 
Electric Research Laboratory at Schenec 
lady in the new photo-tube shown in oiir 
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illustration. It has a maximum response at 
a wavelength of about 2500 Angstrom units 
in the invisible ultra-violet spectrum and a 
very small response to visible radiation 
It 18 made of a special ultra-violet trann- 
mitling glass and replaces a more expensive 
lube in a quartz bulb. Mercury vapor detei 
tion and the measurement of ultra violet 
output of low-pressure mercury germicidal 
lamps are among Us applications 

Illuminated Shop 
Microscope 

T o the Flasb-O-Lens which was described 
in these pages some months ago as a 
useful magnifying glass with a self con¬ 
tained light, there has been added a mii ro 
scope to increase its magnifying power The 
original device gave a magnification up lo 
seven powers, whereas in the new Flash O 
Lens with the Bausch & Lomb shop micro¬ 



scope, the power has hem extended to 40 
times The shop microseopt has an eii 
graved scale mounted in the body lube 
which reads direct to thousandths of an 
inch, and eslimations ran easily be made to 
0002.S of an inch 

This new device, which is shown in an 
accompanying illustration, may find wide 
use m routine inspections of product and 
process equipment With n may be exam¬ 
ined cracks, flaws, surface blisters, half¬ 
tones, color process plates, textiles, paper 
surfaces, and the like. It is made by E W 
Pike and Company 


Glass Chalkboard in Colors 

A new chalkboard or blackboard for 
schoolroom and home use, manufac¬ 
tured from a specially treated plate glass, 
waa announced recently by the Pittsburgh 
Plate Glass Company. 

The new chalkboard, called Nucitc, is 
being produced in three standard colors — 
ivory, green, and black — in order to give 
school decorators more leeway in working 
out color and lighting acbemes. Dark chalk 
is used on the ivory colored "board” and 
light chalk on the green and black products 
The development of Nucite, according to 
W. 0. Lytle, secretary of Central Research 
of the Pittsburgh Plate Glass Company, was 
the result of an effort to provide a very dur¬ 
able chalkboard that would lessen eye strain 
of children of school age. 

Nucitc has less glare and its lighter colors 
can be used to advantage in better illumina¬ 
tion of school rooms. Tests show that Nu- 
dte ia an important contribution toward the 
protection of the eyesight of sekool children. 

In addition to the reduction of eye atrain, 
the variety of colors in which Nucite is 
available permits the adoption of more pleas- 
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Experimenters — Schools — Field Workers 

An Aeeurate Balance at a Price 
Within the Reach o£ All 


Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—^No loose parts 
Modem, durable constructioa 
Small convenient size 
Handsome streamline design 

Now p«rmiMif>Ie lor atixilUry use in 
drug stores (N. Y. C. Serial Bl7.) 


Never before a balance with all these exceptional features! 
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Ctmtpaci Cimvtntcnl —Does not monopolise a 
laboratory table Placed on the desk of the 
busy technical eiecutlre. It wUl soon become 
Indispensable. 


BENNETT BALANCE—$8.00 plus 40c Postage 

Tech Editorial Service, 26West40thStreet,Ne%vYork,N.Y. 
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on all world navies Discus 
aions, data, photographs, sil¬ 
houettes, details of conatruc- 
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ing and brighter color acbemet in acbool 
rooms. Some school authorities claim lighter 
colors have a favorable psychological efiect 
on the students. 


Light Batteries That 
D o Not Deteriorate 

I NDEFINITE storage before actual uaage 
IS no longer detrimental to a new emer¬ 
gency electric light which has been per¬ 
fected by Triumph Explosives, Inc. De¬ 
signed strictly for emergencies, this patented 
light has all the quahties of the old dry cell 
with the important advantage that no de¬ 
terioration can take place before the light 
IS required for use. 

The new battery is simitar to the standard 
type of lantern battery both in appearance, 


Interior view ol 

that does 
not deteriorate. 
Inactive cells 
surround a 
glass vial which 
is shattered 
by sinking 
bottom of can 


Right An 
emergency 

flare using the 
battery shown 
above. Other 
forms of lamps 
using these 
batteries 
are designed lor 
emergency 
lights 

at airports, 
in subways and 

method of contact, and voltage capacity. 
The main difference is that the cells are 
packed and sealed m a dry state and arc 
activated only when the bottom of the bat¬ 
tery IS struck against any solid object 
Units are made up of four cells connected 
in series. Cells are made up of carbon and 
nnc similar to ordinary dry cells, except 
that the activating liquid or electrolyte has 
not been added, which is the (actor that 
makes them non-deteriorating on shelf life 
When the glass or vial is broken, this liquid 
18 absorbed by the cells which immediately 
activates them and then they are in every 
r^ect identical to ordinary dry cells The 
cells and vial of activating fluid or electro¬ 
lyte are in an insulated can. 

These lights are designed for emergency 
use in subways, mines, on aviation runways, 
trucks, and other motor vehicles, railroads, 
boats, in hospitals, and for military and 
marine use. 


Colors Brass Blue 

BLUE color can be obtained on braai 
by using a solution of sodium thiosul¬ 
fate and lead aceute, according to Copper 
dUoy Bulletin. Suggested quantidea are 124 
grams of thiosulfate and 38 grams ot acetate 










for e*ch liter of eolution. The thiosulfate 
and the acetate are dissolved separately, 
each in a half-liter of water, and the two 
solutions are mixed just before use Tem¬ 
perature of the bath should be about 60 
degrees. Centigrade A yellow-gold color is 
produced first and is followed by the blue 
in about one half minute. 


I'N placing wall insulation, it might 
be well to consider the statement 
of P. D, Close, of the Insolation 
Board Institute, the gist of which 
was that the first inch of insulation 
equals in effectiveness the next 20 


neniol Lithograph Corp By ordinary light 
these colors have the appearance of ordinary 
colored lacquers, with perhaps an apparent 
fluorescent quality, but under the invisible 
glow of so-called "black light” (ultra-vio¬ 
let) the colors all come alive and glow in 
a fiery sort of beauty. The “black light,” 
which IS harmless, is generated in simple 
black bulbs which may now be purchased 


murals tn restaurants and other pubhc 
buildings, and may indeed find use in cany- 
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vx>U«j(e 80 that there ii no danger from elec¬ 
trical shoch or burns When soldering, heat 
18 concentrated on exact part being soldered, 
which eliminates danger of damaging adja¬ 
cent delicate parts. 


Brother-Sister Marriage 

D iscussion of the case m Indlanapohs 
where a girl is reported to have mar¬ 
ried her own brother without knowledge of 
their kinship revives an old question. If a 
scientist in the held of human heredity 
were asked to decide the question, “Should 
brother and sister marry,” he would prob¬ 
ably answer, “Well, that depends.” 

Ignoring for the moment all questions of 
law, custom, and rebgious taboo, and con¬ 
sidering only the biological interest of pos¬ 
sible children to the marriage, the geneticist 
would want to examine tlie history of the 

If weaknesses, either physical or mental, 
have “run in the family,” then the child of 
a brother-sister marriage runs a very much 
more than double risk of inheriting such 
weaknesses If, on the other hand, the 
family is “good stock ’ with many desirable 
traits, the child of such close intermarriage 
has a strong chance of receiving a valuable 
inheritance 


The facts hold true, although in lesser 
degree, of the marriage of cousins 

Among the animals lower than man, 
mating of sister to brother is common prac¬ 
tice and IS not frowned upon by liiulogists 
On llic contrary, it is the method selected 
for building up traits most desired in future 
generations Man, although surrounded by 
complex social restrictions, is still an animal 
m matters of heredity. 

But the taboo against brother-sister mar¬ 
riage 18 pretty general in all human socie¬ 
ties as It 18 in our western civilization today. 
Brother-sister marriages were encouraged 
in ancient times among royalty in Egypt, 
Peru, and Hawaii, but even there the com¬ 
mon people were bound by the same taboos 
aa elsewhere In different limes and differ¬ 
ent places, the taboo is stronger or weaker, 
but It seems to have been universal ll even 
extends to some sub-human animals 

Yet brother-sister unions have always oc¬ 
curred regardless of taboos, among civilized 
as Well as among primitive peoples This 
has led Dr John M Cooper, anthropologist 
of the Catholic University of America, who 
has made a special study of incest among 
primitive peoples, to conclude that there is 
nothing instinctive about the reluctance of 
brother to marry sister It is, he believes, 
purely a socially-imposed restriction. — 
Science Service. 


Combined Engraver 
AND Electric Etcher 

A new bench-type pantographic ma¬ 
chine for general industrial engraving 
work on all materials, and electric etching 
on soft or hardened steel, has been intro¬ 
duced by H P. Preis Engraving Machine 
Company. Separate heads, quickly inter¬ 
changeable, ore used for the two classes of 
work. 

On engraving work, depth of out is con¬ 
trolled, independent of the depth of master 
characters, by a micrometer adjustment 
mechamsm on the engraving head. Move¬ 
ment of the engraving cutter, to and away 
from the work, is controlled by a cam-action 
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drop lever, Uuib l•llmlnatln^! the iKtesmiv 
of raising and lowering the pantograph 
Either raised or eiink. engraving ran In 
priiduied For rngraving on uneven sur 
faces, on slightly concave or convex sur 
faies, or on ohjecls varying in thickness, 
an automatic depth-of < ut regulator is fur- 

On electric marking, rontact of the etch¬ 
ing point with the work is eontrolled by a 
senailive spring pressure The etching point 
may be removed from its fixture and used 
as a barid-euhing pencil for rough or free 
hand marking An electrical transformer 
provides three or more voltage stages for 
various depths of marking 

The compactness of this unit, and the 
fact that It can be plugged into any light 
socket for instant use, are features that 
should recommend il for a wide range of 
industrial and commercial work 


DELIEVEI) to be the first time 
so many employees have been 
reached at one time without leaving 
their jobs, Pontiac workmen recent¬ 
ly were addressed by >^'ilham S 
Knndsen, president of General 
Motors. The talk was made over a 
public address system and loud¬ 
speakers throughout the plant, the 
first installation of its kind 


Vessels of Many Skins 

T he continual increase in the pressures 
used in industry for gas storage, gas 
separation, hydraulic presses, high tempera¬ 
ture hydrogenation, and many chemical syn¬ 
theses has required an equivalent increase 
in strength of the vessels which are used for 
the processing, says the Industrial Bulletin 
of Arthur D Little, Inc. Equipment manu¬ 
facturers have found that the problem could 
best be solved by a change in construction 
principle, rather than by a simple increase 
in the thickness of the walls of the vessel. 

One promising development is the multi¬ 
layer vessel constructed essentially by wrap¬ 
ping several thin-walled vessels around each 
other until the required wall thickness is 
attained. These vessels are now rather com¬ 
mon and one has been successfully operated 
at high pressures since 1931 On service 
testing these vessels to destruction, the de¬ 
signers found that when a break finally o(> 
ourred it was by stretching and deforming, 
rather than by explosive shattering One 
explaiiation of the succest of the multi-layer 
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construction is that hidcien flaws in the 
metal or the welding are confined to one 
layer so that a break In one layer is not fol¬ 

lowed by an immediate break in the entire 


As pointed out in a recent article in 
Chemical and Metallurgical Engineering, 
multi layer construction is advantageous not 
only in strength but also in economy and 
flexibility of production As always with 
advances in equipment design, chemical 
engineers are already anticipating the pro¬ 

cess improvements these vessels will permit 


Eye Muscle Exerciser 

W EAK, lazy, and ineflicient eyes may 

be exercised with a new and versatile 

small-size metronoscope developed by the 

American Optical Company This device 
does two important things it aids in train¬ 
ing one to read more efliciently and at the 



“. . . trains ond reconditions eyes” 
same time exercises weak and lazy eye 
muscles which do not function togetlier 
The metronoscope has three shutters in 
front which open and close in sequence, 
exposing a third of a line of words printed 
on a reading roll. The patient sitting be¬ 
fore the instrument and looking through 
special lenses (prisms) it forced to read 
correctly, for the operation of the instru¬ 
ment does not permit long pauses or any 
retracings of matter that has gone before 
In addition, the reading roll can be speeded 
up, thereby training the subject by degrees 
to increase his reading speed. Such en¬ 
forced reading trains and reconditions the 


Man-Made StrNUCHT 
FOR Miners 

A n improvement on nature hat been ac¬ 
complished by engineers of the famous 
Boliden gold mine in Swedish Lapland. By 
means of a solarium, equipped with ultra¬ 
violet and infra-red lamps, the miners are 
assured of a necessary supply of life-giving 
— although artificial — tunrays during the 
six-month Arctic winter. It has successfully 
solved a very difficult problem, since a 
BoLden worker who toils under ground does 
not, in fact, see daylight from the middle of 
September to the middle of March, except 
during mealtimes and on his days oS. 

The solarium, which is free to all em¬ 
ployees who wish to use it, it housed in a 
pleasant, modern building with direct con¬ 
nection to shower rooms and lavatories It 
is provided with four powerful sunlamps 
and lour heat lamps. In order to increase 
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short time Endorsed by leading univer¬ 
sity professors and thousands of- 
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33 B C A Building New York Olty 


Experimental and Model Work 


HENRY ZUHR, Iso., 187 Lsfsytlts 8t„ 



POOR 
EYESIGHT? 
Try the new 
PIKE Electric 


A boon for elderly people and oth¬ 
ers with poor eyesight. Wonderful 
for doiriors, scientists end draftsmen. 

Writs (or (rss Inlormstlen snd dt- 
tails of this new invention that 

makes reading matter S tiroes lirger 

e. W. rike a Ce. IlhNibetb. N. J. 
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Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

74 Branches located in 
Greater New York 

Member of Lhe Federal Oopotif Imuranca 
Corporation 

Technital Inventions 

W* finance, devalop and conunerciaUu 
inrentlons. Deicrlb* briefly In fint leLter 
what Invention doei, but do not dUcloee 
Invention, Send patent but not patent ap- 
pBcotione, We choree a percentoee oi 
the proeeede irom flie di^oeal oi the 


HfDUBTRlAL COMMODITIES 
DEVELOPMENT COHPORATION 
551 ruth Avenue New Yorii City 

NEW AUTOMATIC ADDER, I3.7S 1 


Seleried PesItteM $2100 to SIS.OOO 


the intensity of the rays, the wells and ceil¬ 
ing are lined with sheets of aluminum- 
bronze. Through the length of the room 
runs a gangway between guard rails, along 
which the sun-bathers slowly walk. The 
workers use the solarium about every second 
day m the winter, each treatment lasting 
only two to three minutes, a period regarded 
as sufficient to provide the body with the 
needed amount of “sunshine." 

The beneficial effects of this innovation 
have been clearly demonstrated in a ques¬ 
tionnaire, which the company recently cir¬ 
culated among its workers Eighty-four per¬ 
cent of the employees reported that they 
were leas troubled with colds than before, 
while some even tesUfied that tliey had con¬ 
quered this ailment completely. In other 
eai-es muscular aches and fatigue have been 
eliminated, and the number of fractures re¬ 
duced In general, the sun bathers claim 
that they enjoy a much sounder sleep since 
they began the lamp treatments In addi¬ 
tion, statistics for the winter 1937 1938 show 
that 175 workers had 78 fewer days off for 
sickness than during the dark season of the 
preceding years The working capacity of 
each individual who uses the solarium regu¬ 
larly also has increased. 

Boliden has long been a pioneer in means 
and measures for improving the health and 
working conditions of its employees. It is 
now reported that many other Swedish in¬ 
dustrial concerns, especially those located 
close to the Arctic Circle, will install similar 
solanums in their factories —Holger Lund- 
bergk 

Powerful Magnet 
Assembly 

A new permanent magnet assembly, 
roughly three times as strong as any 
previously known, was discipsed recently by 
the Oeneral Electric Research Lahoralorv 
It permits a tiny piece of sintered almoo to 
lift and hold 4450 limes its own weight. 

The previous record assembly, developed 
in the laboratory last year, allowed a piece 
of the same material to lift 1500 times its 
own weight .''iniered alnico is an alloy of 
aluminum, nickel, and iron as the basic or 
essential ingredients, and is made by press¬ 
ing together the powdered metals and heat- 
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BLACK LIGHT LAMP for fluorescenca 
effects with invisible U V. 
^ Roys Complete with Argon 

Lump, Filter and Specimens. 
Price with 3 inch filter, $4.50. 
With 2 inch filter $3 00. Cata- 
log of fluorescence and spec¬ 
troscopic materials 10 cents. 

LABORATORY SPEOALTIES, Inc. 


























The iacntific iinKle picture 
stereoscope. 

PRICES Ss.ss and $3.50 

Send for leaflet 

NU-MIRROR CO Bridgeport, Conn. 


X the eyes of cats and other animals at 
night has been investigated for the first 
time by Ernest P. Walker, assistant direc¬ 
tor of the National Zoological Park of the 
Smithsonian Institution. 

It must be a reflection from some surface 
of the eye of the light that shines upon it, 
Mr. Walker reports in the annual Smith¬ 
sonian yearbook. 

Mr Walker carried out his investigation 
in the zoo with flashlights, aided by zoo 
policemen making regular rounds. While 
the shining of eyes is a well-known phe¬ 
nomenon Mr. Walker points out in his re¬ 
port, most of the obswations have been 
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made m the wild. The owner of the eyes 
ia frequently unlcnown, and it is nsually 
impossible to observe the same individual 
again under similar circumstances. 

His best results, Mr Walker reports, 
were obtained with light of moderate in¬ 
tensity. If the light 18 too bright the shin¬ 
ing is less conspicuous, or does not appear 


silvery through silver, blue green, pale 
gold, gold, reddish gold, brown, amber, to 
pink, with a wide range in intensity from 
dull to very brilliant 

Mr. Walker experimented with the ef 
fects of red and blue light on the “eye 
shine” color of 40 species of mammals and 
reptiles, but he found little variation in 
colors of the reflected light, other than the 
expected red and blue tinges. 


Second Circular 
Pasture Problem 

R eaders who have been addicted to 
Lieutenant-Commander Leonard Kap¬ 
lan's mathematical problems will recall that, 
in his first, published last September, a cow 
was tethered inside a circular pasture 200 
feet in diameter. This time our bovine 
mathematician is tied outside the same en¬ 
closure, and thus has a new problem on her 

A circular fence encloses a field 200 feet 
in diameter A cow is tied by a rope 2(K) 



whose sides are 12", 16", and 2 4" Draw 
any one of the medians of this triangle — 
the one to the 2 4" side, say — and produce 
It Its own length c/2, as shown Extend the 
side of the tonstriiction triangl" to which 
the median was drawn Us own length (2 4" I 
in either direction Connect the point so 
laid off with the extremities of the median 
produced, and the resultant triangle (de¬ 


feel long to a point on the fence, and outside 
the enclosure Over what area will the cow 
be able to graze? 

Cummantler Kaplati suggests that the 
answer be published in advance, and it is 
89,498 52 square feet The solution, which 
18 , of course, what chiefl) interests the 
mathematician, will be published in the 
next number In the meantime, send your 
own solutions, also any communu ations re¬ 
garding the problem, to Lieiilenant-Com 
mander Leonard Kaplan, in can of Scien¬ 
tific American, 24 West 40lh St, New York, 
N Y., and these will be forwarded to him. 

Readers who have been working on this 
senes of problems may be interested to learn 
that Commander Kaplan is the Ship Super¬ 
intendent in charge of the actual construc¬ 
tion of the f^orth Carolina, first of the new 
35,000-ton battleships of the Navy’s new 
building program, which will be launched 
in June or July. The mathematical prob¬ 
lems represent one of his outside hubbies. 

Solution to the Problem 
OF THE Medians 

Last month’s problem was as follows; 

Ginstruct by graphical means the triangle 
whose medians are lA", 2.4", and 3.6", 
Compute the lengths of the -three sides of 
the triangle ao constructed. 

The solution; First, construct a triangle 
whose three aides are respectively equal to 
two thirds of the lengths of the medians. 
For the problem given, this will be a triangle 


GROW 

' mvvnted •tiydropo'"^ 


noted as having sides a, b. and c) will be the 
one whose medians are 1 8", 2 4", and 3 6" 

Pro.if of till construction follows from thi 
theorem that the medians of a triangle in¬ 
ti rscct at a common point, whuh trisects 
I III h medinn 

''ince 1 6" completes the triangle, whose 
otlnr two «iilis and the included angle are 
1 2" I '2, and 6 re«peclivel\, we may write 
the following relation. 


and similarly, for the triangle where 1 2" is 
the -.idi opposite the angle cp included be 
tween c '2 and 1 2", 


Adding (It and (2) gives 

(16t’+ (12)>=2 (U)’ -b (3) 


c = 149666" 

y solve for the other two sides in the 
vay They evaluate to 
a = V 1I 84 = 3 14093" 
h = ^1520 = 3 89872" 
cond method of graphical solution is 
m ihe second sketch Here, the first 
to lonstriict the triangle of the me 


dians — the triangle, that ia, whose sides are 
1.8", 2.4", and 36". Next, lay off progres¬ 
sively — from left to right, say — two thirds 
thd length of each of the sides of this tri¬ 
angle. The triangle connecting these points 
will be similar to and will have sides one 
half those of the tyiangle desired. The lat¬ 
ter can be produced graphically by drawing 
through each vertex of the half scale tn- 
angle parallel to the aide opposite. 



Here, at last, is the standard, 
authoritative book by the man 
who made the dream of soil- 
leas gardening come true. No- 
wliere else will you find such 
complete and practical infor¬ 
mation on growing fruits, 
vegetables and flowers wuiuiut 
trtil. To thousands, page 238 
alone wdl be worth the price 
of the book, because it gives 
them for tbe first time the In¬ 
ventor’s celebrated chemical 
formula for mixing tbe plant 
food solution Many drawings 
and 36 photographs reduce 
each step to A-B-C simpbaty. 


SOlUESS 

GkRDtW**® 

^ no W f- GERICKE 
I By DR. 


Here are the latest methods and detailed 
special directions for growing over 100 
flowers, fruits and vegetables in water. 
Ur. Gericke shows you how to build the 
simple apparatus, mix your own solu¬ 
tions, grow three different “crops” at 
the aamc time in a single tray of water, 
cultivate “giant” plants—make your 
own fascinating experiments. 

As a hobby or a business, growing 
plants without soil can bring daacling 
results if the proper methods are fol¬ 
lowed Begin by getting Dr. Gcricke’s 
COMPLETE GUIDE TO SOILLESS 
GARDENING. Mail the coupon for 5 
DAYS’ FREE EXAMINATION. 
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I FIREARMS' 

FOR THE 
COEEECTOR 

acquired by 

William 

Randolpk 

Hearst 

Here s a fine and very 
complete collection of 
early firearms ty some of 
' the most noted of Euro¬ 
pean Gunsmiths, such as 
Johann Stiffter.Vitre. and 
Antonio Franzino. In¬ 
cluded are examples of 
the arquebus in both 
sporting and military 
arms, and specimens of 
the wheellock, the match¬ 
lock and the flintlock, not 
only in sporting and mili¬ 
tary arms but also in 
hand guns and pistols. 

☆ 

Enquiries are invited and 
pfioiographs sent 
on request 

☆ 

I International Studio i 
Art Corporation 

15 E^st 37 Street, New York 



Ckmducted by A. D. RATHBONE, IV 


INTEREST IN FIREARMS is tradiUonal with Amencan men, science 
has so developed them that millions yearly find sport and recreation 
in their use Hence this monthly department presenting a wide variety 
of discussion regarding firearms, their handling, and their accessories. 
Suggestions from readers will be heartily welcomed. —The Edilor. 


“Caviar” Guns, and 
Others 

T he fine art of engraving on guns is 
almost as old as firearms themselves, 
but modem engravers are said to surpass 
the 16th Century artisans in skill, imagina¬ 
tion, and execution. Since the days of 
Simon and Pedro Marcarte and Albrecht 
Durer, tools of the trade have improved a 
thousand fold, which no doubt accounts in 
large measure for present-day excellence 
in artistry Despite endorsement of the Mar- 
tarte brothers’ art by Holy Roman Emperor. 
Charles V, the appointment of Pedro Mar- 
carte as Royal Arquebusier to Charles 11 
of Spam, and notwithstanding Durer’s un¬ 
impeachable reputation as painter and en¬ 
graver, the picture of the late 17th Century 



CourVMy liusrnstloiisl Studio Art Carp 


From the 17lh Century 
Italian-made flintlock, reproduced here, in¬ 
dicates that although European gunsmiths 
had by then plied their trade more than 
200 years, the decorative art and its delinea¬ 
tion was crude, unimaginative, and lacking 
in perspective and depth, as compared with 
the modern work of Joseph Fugger, for ex 
ample. 

The infancy period of firearms history 
might be termed the “Age of Caviar and 
Kippered Herring,” for the ornate and inlay 
work, which often covered the entire 
weapon, meant as much to the medieval 
huntsman as the utility of the piece and 
so increased its costs as to prohibit owner¬ 
ship by any save kings and noblemen. If 
the medieval vassal owned a gun at all, tt 
was a plain, simple affair with shooting 
proclivities probably on a par with that of 
his feudal lord and roaster, but it was con¬ 
spicuous for the absence of designs and 
decorative effects. Today, while the taste 
for “caviar” guns has improved and in¬ 
creased, rather than diminished, the “kip¬ 
pered herring" class of firearms is being 
served up with a bit of toast, so to speak, 
and, to carry the fancy further, frequently 
with butter and a garnish of parsley. 

But this doesn't mean that the cost of 
beautiful engraving has decreased, as indi¬ 
cated by the price for a truly amazing and 
intricate pattern of relief work in gold and 
silver on a Smith & Wesson revolver, re¬ 
cently completed by the firm of Griffin & 



In gold and silver 


Howe, New York. The job required al¬ 
most a year of working hours on the part 
of Joseph Fugger, Grifhn & Howe’s aoe 
engraver While thi« piece is considered 
by S. R Griffin lo he one of the finest ever 
turned out in the 17 years his firm has been 
in liusinesh, the (oiislani flow of orders for 
firearms decoration from all parts of the 
country frequently brings commisaions 
which keep joe Fugger on the same weapon 
for 100 to 150 hours. 

The name of Rudolph John Kombrath 
will be familiar to many owners of beauti¬ 
fully engraved guns, for during his hey-day 
he was acknowledged as America’s No 1 
firearms engraver, and it was Knrnbrath 
who enticed Fugger lo this country after 
the latter had completed a four-year course 
in engraving in his native Austria. Korn- 
brath, an earlier graduate of the same 
Austrian school, took the younger man into 
his shop in Hartford 16 years ago as ap¬ 
prentice From there he went to Gnffin 
& Howe, for whom Kornbralh had fre¬ 
quently done special work Today, Fugger, 
whose father before him was a noted Aus¬ 
trian gunsmith, is the acknowledged sue- 
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Hands that do the work 


oeasor to the maater, Kornbrath, who has 
been forced into retirement by ill health. 

Fugger, according to S. R Onffin, j« typi¬ 
cal of the skilled artisans who arc products 
of English, Austrian, Belgian, Swedish, and 
German training in gunsmithing Contrary 
to American mass production methods of 
hrearras—necessary to supply our 8 million 
licensed hunters—the Europeans still ad¬ 
here to the “custom made” theory of sport¬ 
ing gun manufacturing to a greater extent 



Machine manipulated 


than do we. Because of the high quality 
of workmanship demanded by his clients, 
Gnffin, therefore, has found it advisable to 
staff his shop entirely with European 
trained workmen, all of whom, incidentally, 
are naturalized American citizens. 

However, this is no diatribe against our 
own firearms manufacturers, whose inven¬ 
tive gemus, perspicacity, and business 
acumen are responsible for more improve¬ 
ments in firearms since America's cradle 
days than all the rest of the world put 
together. As stated above, mass production 
in the U. S. A. is necessary to supply the 
demand, and the fact that our manufac¬ 
turers have not only accomplished that, 
but also have incorporated in their products 
many refinements and niceties found in 
European “tailor-made” guns, speaks vol-' 
nme*. It took American ingenuity to find 
methods of serving up the “kippered-her- 
riag” gun with “toast, batter, and parsley." 
And just to we won’t be misunderstood, 
our personal gun rack contains an $8.95 
tingie barrel, 16-gage shotgun which has 
aecompamed us through numerous tridsai- 
tndea, and If you don’t think it’s valued 
blglily, try to get it out of our den. 

Typical of AmaiicaB efiortt to enhance 


medium priced shotguns is the newly per¬ 
fected electric etching process of the J. 
Stevens Arms Company. Machine manipu¬ 
lated, and directed in accordance with the 
lines of a pre-determined master pattern, 
this process produces in exact detail on 
gim receivers any scene depicted in the 
original specimen. Although lull descrip¬ 
tion of this etching process remains a secret. 
It can be told that the method provides 
a means of making changes in the pattern 
at very reasonable cost so that the same 
scene or decoration need not appear on 
all prwducts A further variation exists in 
the reversal of the process to bring out the 
image in relief. 

Of course, kippered herring may never 
hope to attain to the status of cav,ar, and it 
hasn’t been our intention in this column 
to intimate that we think all shotguns or 
rifles are the same under their etchings 
There are just as many differences between 
the well made, straight-shooting, $9 single 
barrel (like our’s) and the magnificently 
consUucled $1000 piece (which we don’t 
own!), as there are between any other 
manufactured products with a wide price 
variance. The point is that, under the 
American system, those of us who have 
“kippered herring” incomes can shoot just 
as well and have just as much fun shooting 
as anyone else. 

Pot-Shots 

AT THINGS NEW 

I The Dairy SPEciAtTirs, Inc., 
announce the “ferret” shot¬ 
gun cleaner, made to fit any 
standard cleaning rod and ail 
gun gages. Composed of a bronze 
alloy wire, soft enough to pre¬ 
vent gun-barrel injury, yet bard 

other deposits, the “Ferret” is 
tapered at both ends to permit passing 
through choke in both directions, on rod or 
stout cord, and is self-sharpening, working 
even better after being used a few times. 
It sells for 63 cents. 

Books or the Moment include “A Hand¬ 
book of Salt Water Fishing,” by 0. H P. 
("Ollie”) Rodman, Editor of "Hunting and 
Fishing," and “Mastering the Rifle,” by 
Morns Fisher, National, International and 
Olympic Champion. 

The Poly-Choke Company offers for 1940, 
in addition to their well-accepted de¬ 
vice for producing nine different degrees 
of choke on automatic or repeater shotguns, 
the “Aero-Dyne” Super Poly-Chokc, espe¬ 
cially adapted to the new, enmp-top shells. 
The new product produces a more open 
pattern than the regulation wide-open bore 
and 18 available for 12, 16, and 20 gage 
shotguns. All Poly-Choke products are de¬ 
scribed in new, free booklet, “How to Be¬ 
come a Better Wing Shot.” 

Francis Bannerhan Sons are celebrating 
their 75th Anniversary with a new and 
larger catalog of 287 pages, plus index and 
appendix. This coroprebentiTe volume, de¬ 
voted to WOT tehes, ordnance, antique fire¬ 
arms, military goo4a of all kinds and de- 
fcription, is as authoriutlve a book as is 
published on these items. Catalog sells for 
50 cents; is worth many times the price. 
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Conducted by JACOB DESCHIN, A. R. P. S. 


Lighting Goes 
Miniature 


JL effects with equipment that can be 
handled with ease in the average home 
and has, in addition, the advantage of port- 
ahi)it>, 18 something that most serious pho¬ 
tographic workers desire The selective 
lighting so characteristic of spotlights is 
parliciilarly m demand Recently, sonje 
xiifeesful ventures in this connection have 
been undertaken by enterprising manufac¬ 
turers to bring to amateur as well as pro¬ 
fessional workers, so-called “miniature spot¬ 
lights” that, in our opinion, provide all the 


lighting facilities necessary for many types 
of pictures, whether "straight” or otherwise. 

Those at present available are usually 
equipped with a Fresnel lens, which gives 
a soft outline to the spot, a small projec¬ 
tion bulb corrected to 3200 degrees, Kelvin, 
the temperature required for color work, 
a control lever for varying the size of the 
projected beam, adjiisiuhility of the light 
mg angle, and a base that can either be 
set on a table, floor, or similar support, 
screwed into a tripod head or, by the use 
of an accessorv adapter, attached to a regu¬ 
lar light stand. 

Among the miniature spothghls now 
available, or soon to come on the market, 
are the Dinky Inkie, now being used ex- 
lensivelv in Hollyivood studios for special 
portrait effects, the F-R Hi Spot, and the 
Lafayette Hi-Lite Another type of minia¬ 
ture spotlight IS the Willo -Spotlight which 
uses a Photoflood bulb and a condensing 
lens to providt a small, bright spot 

Among the uses for which this type of 
equipment seems particularly adapted, 
there at once come to mind still lifes, table¬ 
tops, and portraits By controlling the beam, 
either through close approach to the siih- 
ject, the use of a “snoot” as on the Dinky- 



Inkie, or varying the distance between the 
spotlight lens and the bulb, one may il¬ 
luminate small areas and thus place light 
emphasis where it belongs 
The versatility possible with these minia¬ 
ture spotlights, when equipped with diffuser 
and snoot, is demonstrati^ in the result 
shown in Figure 1, which was lighted with 
two Dinky-Inldes. One unit was placed in 
front, near the camera, with diffuiing screen 
before the lens, while the other, equipped 
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Figure 4 

with a small diamfter snoot, was set at an 
angle to the mibjiit. The result slums a 
definite spotlight efieet on the scleflid area 
(the facet, with sliadovts filled in hy the 
front diffuBid light These snoots are avail¬ 
able in various diameters In addition, one 
may olitain a set of "harn doors" or blinkers 
to keep light away from unwanted areas 
of the subject matter Figure 2 illustrates 
a mnrt or b sh "straight” jiorlrait liglited as 
frlioun in Figuri 3 

Tliesi spotlights are a parlieular joy to 
the lablelopper and those workers who take 
a delight iii still life photography F'lgtire 
4 shows an F H Hi-S,>ot in ii«e on a table¬ 
top subject The ease with which thise 
lights can be handled is obvious to uiivune 
who has had experience with largei equip¬ 
ment Because of their aniall sin, they 
may be placed in oiil-ol the-way corners, 
even behind the subject, and at all sorts of 

To provide a general light, the lens inav 
either be fronted with a diffusing screen or. 
where a stronger light is wanttd, the b ns 
may be renuivrd entirely and the bulb 
moved forward as far as it will go A sui 
priBinglv large area can be covered m this 
way This all-round usefulness of the 
miniature HjHitlights brings the suggestion 
that one might assemble a complete light¬ 
ing outfit by using three miniature spot 
lights, provided with three light-weight 
stands. For these, a fiber case might be 
made to house the entire equipment hiich 
a combination, with its extreme portability, 
would not only allow the worker qiiickiv 
to assemble or dismantle his lighting equip 
mem for storing in a closet, but would also 
permit taking the whole affair to distant 
scenes of picture-making 


A New Profession 

C O.MMENTINO on the scarcity of pho¬ 
tographers who at the same time have 
a background of scientific training in a 
special field, Fairfield Osborn. Secretary 
of the New York Zoologic-al Society, pro¬ 
posed a new profession at a recent Con¬ 
ference on Photography, held in New York 
City under the auspices of the Institute of 
Women's Professional Relations, Connecti 
cut College He suggested that there should 
be a fruitful field for young people in a 
thorough irnining in a specihc field of 
science, going hand in hand with a thorough 
training in motion pictures or still pho¬ 
tography, towards the end of achieving the 
ability to interpret science for the layman. 

The man who “knows his stuff” la always 
in demand and the {dtotographer who has 


a good knowledge of the subject he is 
photographing, and therefore interpreting, 
IS hard to find As an example, Mr Oshorn 
pointed to the fart that for sonic time his 
organiratinn has hem looking for a good 
motion-picture photographer who had also 
had a good training in /oology, and that so 
far the search had been in vain. 

Colonel Edward Situ ben, the pho 
tographic ace of our time, addressing the 
same group, referred to photography as “the 
universal mi (bum of expression” Diffcr- 
enlialiiig between the amateur and the pro 
feifsional. Colonel StenTun said that the 
aniaieiir, even though he may sill a plm- 
togruph now and then, may still keep his 
amaleiir status because he works onlv as 
the mood moves him, whereas the loinmir 
ciul photographer must turn out pu tures as 
and when ordered Thi n< ws photographer, 
hi added, has a still harder joh biiaiisf, 
although the rommeicial photographer, 
even though working against a deadline 
mav havi opportunity to shoot 50 or 100 
negatives, the news photographer must 
hring It all in on one plate 

'speaking of the hnanrial reward in pho 
tograpliv. Colon! 1 Sleichen said that if a 
man or woman goes into the fiild with the 
idea of making a lot of money, he or shi 
had heller forget about it right away All 
the ail 8 in phoiograi>hy, he said, slartid 
off with till' idea of turning out a good pic¬ 
ture, but not to make money That they also 
made money was incidental 

We should like to comment here that 
while the photographic field is overcrowded, 
as Colonel Sieichen said, so is many an¬ 
other field, but for the person with superior 
ability and a new idea, there is always room 
in any field, and that ini liides photography 
In our next issue, we plan to give a 
resume of the various talks giv< n during ihi 
Conferenre, in which speakers from manv 
different fields outlined the opportunities 
for photograjihic careers. 


Prizewinners 

P RIZE winners in three amateur pho¬ 
tographic contests have been announced 
since our last issue. These took top place 
in the Raygram Corporation’s Ray Del De¬ 
veloper Contpsi, the third annual Kalarl 
Speid Flash Competition, and the Packard 
4nialeiir Photo Contest 
The first contest, which called for pho 



Firal Pri*e: Field 



For a correctly 
exposed picture 
every time... 

SUPER KODAK 
SIX-20 

the "electric eye" KODAK 

I f- your camera is a Super 
Kodak Six-20, then nomatter 
how little you know about pho¬ 
tography you can make snap¬ 
shot after snapshot as clear and 
crisp and brilliant as though an 
expert had taken them. 

Your part of the job is easy. 
Choose your shutter speed- 
aim, focus, and shoot. 

Super Kodak’s "electric eye” 
(a photoelectric cell) "sets" the 
diaphragm for a perfectly ex¬ 
posed picture—automattcally, 
mind you. 

Kodak Anastigmat Special 
//i 5 lens,l/200-second shutter 
, . . combined view finder and 
coupled range finder... in short, 
Super Kodak is a super KodaJc 
throughout . . . most modernly 
equipped, simplest, surest of all 
cameras Price, $2 2 5 At your 
dealer's . . Eastman Kodak 
Company, Rochester, N. Y. 




ONLY lASTMAN MAKIS THI KOOAK 






'‘''4 SENSATIONAL, NEW 

^iJBNUlWE 

CABBY-AIX BAC 

. ,, at ommmitionaUylou, price! 


lOPS" In Bsed Camen Values 

c-iv < lO-Jity Uoney-Btek 





tographa lUuatrating the idea of balance, 
and made from negalivea developed in Ray- 
Del, was judged by Willard D Morgan, Kip 
Roaa, and Herbert C McKay. Pnie winnera 
were Nathaniel P'leld, Brooklyn, New York, 
who took first prize of 150, Joseph Janney 
Steinmetz, Philadelphia, Pennsylvania, sec¬ 
ond prize of $25, and Edmund Janke, Jr., 
Middletown, Connecticut, third prize. Nine 
others received honorable mention and cash 
awards of $5 each 

Twenty-five entries, representing practi¬ 
cally every section of the United Stales, 
won cash prizes totaling $250 in the third 
annual Kalart contest. More than 2000 
prints were received, a 130 percent increase 
over last year’s contest. Subjects ranged 
from the famibar child pictures to spinmng 
gyroscopes, 

Murray Hoffstein, of New York City, em¬ 
ploying a recently purchased Automatic 
RolIeiSex, took first prize in the Packard 
Amateur Photo Contest. The picture he 


made and the car he won are both shown 
in the accompanying illustration. Shortly 
after the judging was completed and the 
winners were announced, Mr. Hoffstein 
rolled away in his new “One-Ten” Packard 
convertible coupe. The judges found the 
picture pleasing from both the artistic and 
the illustrative angles. 

New SoLAa Models 

I MPROVED models of the Solar enlarger 
are now available possessing a number 
of features designed to make them adapt¬ 
able to various uses other than straight en¬ 
larging. The enlarger, which comes in three 
models covering all negative sices from 
SSintn to 214 by 314 inches, now permits 
easy adjustment of the eqniptaeiit tot eer* 
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More Prizes. More 
Opportunities to Win 

I So fucc««ful have been I 



MICO FILTERS 


I MADE OF SFECTRO- 
SCOFICALLY TESTED 
OPTICAL CLASS—PLAN 
PARALLEL—NO GELA- 


n 10 $1 25 SI 90 S2 75 S3 75 


sr Blue 195 2.60 3.50 4.00 5 75 


MIMOSA AMERICAN CORPORATION 

Av«., N«w York 


Y7e(l uubliehad firm U intentted in ceouiw 
daily devaioplBg saw, oieful iovandoae, aa- 
padalty la iba pfaoMtnpUc aad optical SaMt. 
Wdla le Boa #5000, c/o SdantlBc AaMticaa, 
34 Vatl 40 SlMac. Na« Yecfc Off. 


tica] or horizontal projection; for use aa a 
copy aland, employing your own camera; 
for atraight photography and photomicrog¬ 
raphy, and other needs. Lenses and lent 
boards are interchangeable, and the lamp 
house may be used as a lighting unit in 
tabletop and similar work. 

Hypo Caution 

O RDINARILY, the mixing of a hypo 
solution 18 by no means a critical 
proposition. However, if—through neglect 
or through some notion that, by making the 
livpo bath stronger, fixing will be more 
rapid or more effective—the formula is not 
followed. It will sometimes he found that 
the strong hypo solution will tend to bleach 


I are now being completed. I 

Watch for the I 

ANNOUNCEMENT OF 
RULES and PRIZES 


We Make | 

The Millionth 

T he nearest we shall ever get to a mil¬ 
lion of anything is reported in a story 
in the Kansas City Star announcing that 
our recent hook, “Finding New Subjects 
for Your Camera,” was the l,000,000lh book 
added to the Kansas City Public Library 
The event was marked hy the piibliealion 
of a picture showing a library staff member 
stamping the number in the book The 
Morv adds that the book arrived 66 years 
to the month from the beginning of the 
public library and that the book which had 
been numbered 1, “The American Cyclo¬ 
pedia,” was long since worn out and dis- 

The library, the story adds, possesses 
more than 100 titles on photography and, a« 
indicative of interest in the field, the file 
cards are soiled wilh thumb marks 

“We can’t find enough books on the sub¬ 
ject,” saiil Louis Noursc, thi librarian 

Metal Alloy For Sinks 

W HAT’S good enough for the profes¬ 
sional IS good enough for the amateur 
photographer. One of these is a metal 
known as Inconel, 80 percent nii kel and 20 
percent chromium 11 you are looking about 
for a metal darkroom sink that will with 
stand the corrosive tendency of pho- 
logiaphic solutions, we would suggest your 
investigating Inconel We have been ad¬ 
vised that It “slops fogging, metallic con 
lamination, corrosion, chipping, cracking, 
and rusting,” and that as a result it is 
being used extensively in the processing 
of motion-picture film, as well as in some 
large photo-fimshing plants Also, pho 
tographic trays made of this metal are 
available in various sizes. 


Enlarger Prices Down 

P RICE reductions on all models of the 
Praxidos and Bee Bee Enlargers are 
announced by the distributors, Burleigh 
Brooks, Inc The prices have been cut as 
much as 42 percent in some cases. 

Stolen Cameras 

T he wave of camera thieving goes on 
apace. Every once in a while we hear 
about another member of the photographic 
fraternity whose atudto or home hM been 
broken into by thieves and robbed of ex¬ 
pensive cameras and equipment. Recently, 
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the thieves have made several large “hauls ” 
These losses are seldom recovered and when 
they are it is usually in a pawnshop 

With thieves gunning for lameras and 
eiiiiipmeni, every owner of cameras having 
reasonahly high value should guard his 
eqiiipim nt bv using strong locks, never leav¬ 
ing tlic equipment carilessly about and, 
nhove all, taking out camera insurame If 
insured, at least you have the feeling that 
vour camera is protected- -even against 
voiir own oversights' 


Cold Light 
In Darkroom 

W ITH lliioreseent lighting as one ol 
llie big features of the day, the iiitro 
diielion of a new type inlargiiig lamp lliul 
employs a fluorescent gasious disehargt 
lube maki s inlere'sling news The unit, 
known us the Princeton Fluorescent Enlarg 


mg l,amp, romes equipped with a light 
1 qualiring screen and is no more trouble 
to install in the enlarger housing than the 
ordinarv light bulb 'Ihe makers elaim that 
the unit 1 “ “so cold that it ean be held in 
the hand after ten hours continuous opera 
lion with no discomfort whatsoever” 

The unit produces white light “extremely 
close to davlight in Us color characteristics " 
It IS reportid that the unit “provides a 
soft, while light evenly diffused, which gives 
a peiuliarlv fine print quality which com¬ 
bines tonal gradation with true brilliani e ” 
Using alternating current only, the unit 
has a minimum life of 2000 hours It con¬ 
sists of a small nutal housing 4 inches 
high and 3% inches in diameter, fitted 
with a standard si rew plug that fits the 
socket of the enlarger The light may be 
used for all negatives from 35mni up to 
Vi by 3’4 inches The unit is adjusted so 
that the diffusing screen is close to the 
upper condenser face 


BOOKS—;;-BOOKS 

I * 1 


r 

Amateur Photographers 

New Ways in Photochaphy, by- 
Jacob Desrhin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not hnd valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing suih things as trii^ pho¬ 
tography, photomiirals, retouching, 
infra red, and a number of other sub¬ 
divisions that will not be found else¬ 
where in as clear and concise a man¬ 
ner. $2.85. 

So You Want to Takf Betteb Ptc- 
TUHIS, by A. P. Perk A friendly, face- 
to-face chat icilh the camera owner 
uho has his develofimg and printing 
done nt the photo shops, yet wants to 
know enough about his camera and its 
uses to enable him intelligently to 
utilize it to best advantage. Over 200 
pages, dozens of illustrations. $2,10. 

Univxbsal Photo Almanac and Mar¬ 
ket (,L-tDE. How, when and what to 
(ihotograph in order to make money 
with yoiir camera, where to sell dif¬ 
ferent types of prints. $1 UO. 

Amateur Fii m MAKtNc, by George H. 
Sewell. A R.P.S Useful to the begin¬ 
ner as well as the expert moi le maker 
Tells about films, cameras, exposure, 
film editing, story telling with the 
camera, and so on. Illustrated. $IM). 

Champlin on Fine Grain, by Harry 
Champlin. A complete hand-book on 
the entire subject of fine groin, in¬ 
cluding formulas and how to com¬ 
pound and use them. $1 85. 

PiiOTocHAPHic Hints and Gadgets, 
by Fraprie and Jordan. How to make 
all kinds of photographic accessories, 
from film clips to cameras to light¬ 
ing equipment, and so on, 2!>0 articles 
and nearly SOO illustrations. $3.60. 

Portrait Photocraphy, by H. Wil¬ 
liams Fundamental prinriplcs ol 
composition and lighting, paving the 
wav to satisfactory results in this 
particular branch of photography. 


Photographic Enlarging, by Frank¬ 
lin I Jordan, F R P S One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the sub feet and 75 
iHustrations, many of them salon- 
winners, show the value of correct 
technique. $J 60. 



Printing Harsh 
Negatives 

T he best way to correct harsh negatives 
IS not to make them in the first place, 
but having made a harshly lighted negative, 
here 18 one way of making the best of the 
situation Place a piece of ground-glass of 
the right size next to the emulsion side 
of the negative and project or contact-print 
through the negative. The ground glass. 


Prices Quoted Include Postage 


ITe Can Supply Any Photographic 
Book in Print 
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coming between negative and paper, will 
break up the direct raya of the light and 
cuuae a light dispersion that will bring 
about the desired diffusion, avoiding 
abruptnesB between the shadows and strong 
highlights. 


Chromium Tin 
Distortion 

C REATED simply by bending a chromi¬ 
um tin and photographing the tin 
reflection at an angle, “Something New in 
Headgear,” may provide an impulse for 



“Something New in Headgear” 


working out cornual notions The distortion 
eflect acliieved depiiids on the siibju't nsi d, 
the degree to wliii h the lin is bent and lilli d, 
and the i amera angle '1 be tin is hi Id iigid 
in any given shape by the list of string on 
each side 

This IS one of a large number of triiks, 
comprising a sort of “trick mi vi lopaediii ” 
included in a lillie book on trick iiiiologrii 
phv by “yours truly," soon to be published 


Cleaning Trays 
Overnight 

I F you have voiir own darkroom, sink and 
all, here is ii tray cleaning tip ihul has 
been handed on to us by an old timir After 
a day's work be pours the slop bath into the 
emptied developer tray and leaves it that 
way overnight When In Coims in the nest 
morning, he tears a sheet from bis news¬ 
paper before walking into the darkroom 
and, after emptying the stop bath from the 
developer tray, crumples the newspaper 
and uses it to wipe out the thin layer of 
sediment on the bottom and sides of the 
tray. The tray is then thoroughly washed 

Washing Roll Film 
In Tray 

I N these days of film developing tanks, 
which serve for developing, rinsing, and 
fixing, plus washing, the "sec saw" method 
of developing film rolls in a tray is rather 
pasie. However, there are doubtless many 
persons who still do not own tanks; also 
there may be some who would not have one 


as a gift but prefer the old ways to the new 
On the other hand, it may sometimes be 
found convenient to develop see-saw fashion 
in a tray At any rate, if and when you do, 
here’s a washing tip Form the film into a 
horizontal circle with the emulsion (now 
negative) aide out Overlap the ends and 
fasten them with a pin or clips So joined, 
the film will stand on edge and will be 
washed clean of hypo in 20 or 30 minutes. 


WHAT’S NEW 


In Photographic Equipment 



Kcidsk Fiash SYNriiitONizm (17 50) For 
use with current model Kodak lameras 
having shutters aecephng cable release 
Batterv ease of black molded material holds 
two Hjvolt cells l-amp socket, of quick 
arlion type wilh four springs, holds No 
7. HA. 16. or 16\ Photoflash lamps in cor 
net posiiinn in front of highly polished 
siiheni ,il reflector Housing on side of bat¬ 
ten ruse contains operating plunger, ad 
justuhlc hwiteh contact, and container for 
licail of ruble release Cable releases to fit 
cameras with which Kodak Flash Svn 
elironi/er arc to he used must be purchased 
K jiaralelv Ixinger cable release necessary 
for some eameras than ordinarily used 
Kcrommendid procedure set for bull) ex 
posiires May be adjusted to 1/.50 of a see- 
oiiil sliuller synebronization. A 2''i-volt 
lump, miniature socket, rord and plug to 
fit lamp MM kel in battery rase, plus instrue- 
lioiis, siippliid for this purpose Camera 
IS iillaelied to metal camera support bracket 
by largi knurl-beaded screw filled iii cam 
era’s tripod socket Battery cast of syn 
ehroni/ir attached beside camera on same 
bracket 


IN BINOCBLARS 
ONLV THE FINEST 



Army and Navy officers, Clipper 
Ship pilots—those who use and 
need binoculars—agree No glass 
that offers less in image bright¬ 
ness, sharpness and clanty, width 
of field and rugged dependabil¬ 
ity, than the Bausch & Lomb Bin¬ 
ocular, IS worthy of their use. 
Send for free 32-page catalog. 
Bausch A Lomb, 222 Lomb Park, 
Rochester, N Y. 

Ait*, 7 }) mm BhmaiUr, $86, 


BflISCH & LOMB 



Ffderal Eniahcer Model 440 ($27 501 
Takes negatives from 35mni to 2'-4 by 
inches and intermediate sizes Supplied 
wilh //6 3 anasligmat lens Features eon- 
deiiser lens and illuminating system in 
eludes 4Mi-inrh condenser lens and ground 
diffusion plalc and special parabolic re¬ 
flector, convertible glass or duslless metal 
plate negative carrier, new adjustable metal 
mask, quick-acting clutch, double spiral 
focusing, lens mounted with click dia¬ 
phragm and biiilt-m red filter, cool lamp 
housing, 36-inrh steel upright post mounted 
on heavy 16 by 22-inch hardwood base 
board Accessories included projector 
lamp, underwriters’ approved control switch, 
cord, and plug Works on AC or DC 


Raycham Box Type Beaded Screens ($10 
to $20) . Made of Dupont screen cloth, 
with coated back and beaded with graded 
blue white glass heads Important feature 
semi-automatic frame When screen is 
pulled out of case, it automatically stands 
erect Slight pull on release cord all that 
IS necessary to close it Made in four sizes. 


Perfex Fifty-Five ($39,50, $49 50) Latest 
addition to Perfex line of miniature 
cameras. Supplied with //3 5 or //2.8 lens. 
Features same os Perfex Forty-Four, plus 



REFLEX CAMERAS 



Abe Cohen'S Exchange 
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following' improved focal plane ahutto- 
inechaniam Slow apeeda—bulb, 1, Vt, 1/5, 
1/10 aecond independently controlled by 
dial located at front of camera Rewind 
lever replaced by button, which disengages 
film transport mechanism and eliminates 
any possibility of tearing film sprocket holes 
when rewinding 


GtM Transparent Photo Colors (25 cents 
per package): For painting and tint¬ 
ing photographa. Eight different colors 
packed in small folder. To use, simply tear 
small strip from colored sheet and place 
in water Supplied with folder are small 
cotton sticks which are used as brushes 


Para Filters Combination sunshade and 
filter set. Base arranged on revolving 
lens flange, slotted to permit insertion or 
removal of filter, a half turn of sunshade 
opens or closes slot. Designed to slip over 
regular camera lens. Two types of mounting 
available one having set screw, other with 
SIX spring tension points which grip lens 
barrel Set complete with five color fused 
optically flat glaas filters, light yellow, me¬ 
dium yellow, orange, green, and red. Heav¬ 
ily constructed, chrome-plated Instructions 
supplied covering filter factors for five filters 
in either day or artificial light, with infor¬ 
mation on type of film. 


Federal Enlabcer Model 246 ($49.50) • 
Takes negatives from 35mm to 214 by 
314 inches and intermediate sixes. Com¬ 
plete with //4.5 anastigmat lens. Specifi¬ 
cations. double extension bellows Uskes 
lenses from 2-inch focal length to 5 inches), 
double condenser lens system, enlarger 
convertible to condenser or diffusion il¬ 
lumination or combination of both, opal 
lamp on adjustable slide, with special para- 
bobc reflector, supplies even light distribu¬ 
tion, convertible glass or dustless metal 
plate negative carrier, new adjustable four 
slide metal mask; dustless metal negative 
pressure plates; negative pressure release 
permits negatives to be removed while in 
machine without scratching, micrometer 
focusing control; four-element 3%-inch 
//4.5 anastigmat mounted in removable lens 
board, counter-balance adjustment; double 
ventilation radiation fans in lamp housing, 
rigid steel 36-inch upright post mounted on 
heavy 16 by 22-incb baseboard; enlarge¬ 
ments from 1% to more than 8 times on 
baseboard with 3(4-inch lens, greater by 
projecting on floor, enlargements up to 18 
times on baseboard with 2-inch lens Ac¬ 
cessories included large red filter, 75-watt 
opal enlarging lamp, focusing target, ap¬ 
proved cord and switch. Works on AC or 
DC 


Raycram Rubber Darkroom Apron ($1) 
Made of rubber-coated fabric, light m 
weight but durable. Unique feature trough 
at hem to catch any hypo or developer that 
might otherwise stain shoes or clothing. 
Breast pocket provided for carrying 
thermometers, pencils, and so on 


Filmoleln' Cleaning fluid for color film and 
black and white. Removes sbght sur¬ 
plus of dye from surface, giving yellowish 
tinge to cleamng cloth, but not affecting 
the colors. After first tinge of color is re¬ 
moved, It is said, aubsequent cleanings with 
Filmoleen have no further effect of this sort. 


**Make Money 
With 

Your Camera^^ 

Photo-Markets 

This 144-page book 
tells what to “shoot,” 
how and where. Gives 
directions for submit¬ 
ting photographs to 
magazines Lists hun¬ 
dreds of markets for 
photographs, together 
with the types most 
suitable for each. 

Eighth Edition 
Revised—V p-To-Date 

50 Ceuta, Postpaid 

SciENTinc American 
24 West 40th Street New York City 


IMPROVE YOUR 
ARITHMETIC 

Entirely new treatment of this subject which 
IS amaxingly simple and practicoL Shows 
how to calculate swiftly and surely. A great 
time saver. Complete 304. Coin or ttampi. 
ABITH-MAGIC. Dept. T, Maywood. IIL 


Profitable 
Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum, A.RJ‘.S. 

B esides having a cotuider- 
able amount of fun with the 
miniature camera, making trick 
"shou,” art photographs, and the 
like, you can also use it for ipa- 
cial paying work. This hnie paper- 
bound booklet of 72 pages tells 
not only how to make interesting 
photographs that are salable to 
news agencies or magazines but 
olio gives many clues to the very 
large number of types of photo¬ 
graphs that can be s^cL For those 
who wish to mix profit with pleas¬ 
ure this booklet should prove most 
helpful. — $1.10 postpaid. 

For tdt by 

SCIENTIFIC AMERICAN 

24 Wmt 40th St„ Now York, N-Y. 
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Our Book Corner 


'I'rtE Book Department of Sci- f iW ljlPl 
entific American IB conducted, 

■with the co-operation of the 
Editors, to make available for you a 
comprehenBive book service. Each 
month the Editors select and review in 
these columns new books in a wide 
range of scientific and technical fields. 

In addition, they are ready at all timca 
to advise you regarding the best avail¬ 


able books on any subject. You 
are invited to use this service 
freely. Tell our Book Depart¬ 
ment what kind of books you want 
and you will lie furnished with a list of 
available titles, including prices.When 
inquiring about books, please be 
specific; remember that we can be of 
the greatest help only when you tell 
us just what you are looking for. 


THE MICROSCOPE 
Br R. M. AUen 

M icroscopic methods have shown 

their utility m the greatest diversity 
of fields. Partly this has resulted from the 
ingenuity of users in applying it to new 
purposes and partly from the increasing 
convenience of the improved products of the 
instrument makers In devoting a large 
section of the book to descriptions of instru¬ 
ments, the author makes opportunities to 
guide the user in manipulative methods, 
which with accounts of available accessories 
occupy most of the book Particularly aimed 
at the layman, the hook’s treatment wilt be 
of great value to experts m speciahred fields 
who are called upon to work outside their 
specialties (VII — 286 pages 6 bv QVi 
inches. 82 illustrations in text and 18 full 
page plates ) $8 10 postpaid — D. H. K. 

MASTERING THE RIFLE 
By Moms Fisher 

P OSSESSION of three world’s Champion¬ 
ships, the Olympit Individual Cham¬ 
pionship and dozens of other rifle marks¬ 
manship honors, places the author, a mem¬ 
ber of the llnited States Marine Corps, in 
a position to lend authority to his work 
which deals with sight adjustments, firing 
positions, use of the sling, breathing, trig¬ 
ger squeeze, wind allowances, ’scope sight 
devations, choice and care of a rifle, and 
many other items of importance to both 
beginner and experienced shot For the 
new nfleman, the procedure ot shooting is 
carefully outlined with a view lo assuring 
prompt results (206 pages, 8 by 5% inches, 
26 line drawings, 14 photographs)—$260 
postpaid.— A D R., IV. 

GRAPHIC GRAFLEX PHOTOGRAPHY 
By Willard D Morgan, Henry M Lester, 
and 20 other contributors 

T he editors, whose names have for some 
years been associated with miniature 
photography, now bring out a book for the 
“big camera” enthusiasts. (Whatever may 
be the pros and cons concerning mimaturo 
photography, there is no doubt that the 
large camera is making a definite come¬ 
back ) Subjects covered include negative 
exposure and development, advice on how 
to choose a lens, how to use filters, practical 
guidance on successful printing methods, 
lynchroflash photography, and lighung con- 
troL How to use a view camera is covered 


as the first modern treatise on the subject 
Kodarhrome photography is fully treated. 
An important chapter deals with the pho¬ 
tographic darkroom (416 pages, 7'/j by 10 
inches, hundreds of illustrations ) — $4 10 
postpaid —J D 

LOVE PROBLEMS OF ADOLESCENCE 
By Oliver M Butterfield, Ph D 

R omantic interests and love problems 
of a homogeneous group of 1500 
American youths between 13 and 25, dis¬ 
tributed over the nation, were the objects 
of this research The youths, including girls, 
came to the author and discussed their 
troubles almost without inhibition The 
hook reveals the minds and attitudes of 
the present younger generation but is more 
in the nature of a sociological study than 
a practical work of advice (212 pages, 6 
by 9 inches, unjllustraled )—$2 35 post¬ 
paid —A G I. 

PERSPECTIVE MADE EASY 
By Ernest R Norbng 

D raftsmen and amsls supposedly 
learn perspective early in their studies, 
but actually a surprising number of them 
know scarcely more than the fundamentals 
This author has attacked the problem in 
such a simple fashion that a complete knowl¬ 
edge of all the rules of perspective may be 
easily grasped Progressively the author 
takes up the various details of perspective 
from simplest lorms to complicated and un¬ 
usual figures—roofs, furniture, and the like. 
(203 pages, 5*44 by 8Vi inches, copiously 
illustrated with drawings )—$1.85 postpaid. 
—F. D M. 

NATURAL HISTORY OF THE BIRDS OF 
EASTERN AND CENTRAL NORTH 
AMERICA 

By Edward Howe Forbush, revised, and 
abridged by Dr. John Bichard May 

O RIGINALLY compiled in 1925 in 
three volumes by Mr Forbush at the 
instigation of the Commonwealth of Massa¬ 
chusetts, the present condensed publica¬ 
tion was prepared by Dr May under the 
direction of the Massachusetts Audubon 
Society. Dr May, who assisted in the ini¬ 
tial compilation, has included 530 species 
of birds in the present book, an increase 
of more than 100 over those shown in the 
original three-volume work The 97 four- 
color plates are from original paintings by 


Loulf Agaasbi Fuertea, ASafi Brooks, and 
Roger Tory Peterson. Two indices, one of 
scientific and one of common namea, are 
cross referenced with both text and il¬ 
lustrations This is undoubtedly one of the 
finest of bird books, worth several times 
the price asked (554 pages, 7% by 11% 
inches, 97 color plates.)—$5.05 postpaid. 
—A.DR, IV. 

STARS AND MEN 

By Stephen A and Margaret L. lorudet 

T hough U is about astronomy, this 
18 neither a textbook nor a systematic 
popular coverage of astronomy; it is a col¬ 
lection of discussions, entertaining and 
readable, of things astronomical, largely 
of historical nature Typical siibjei is are 
the design of the pyramids, early sundials, 
the astrolabe, the cult of the solstice, sun 
symbols and their origins, reasons for nam¬ 
ing the constellations, laughing the as¬ 
trologers off the face of the earth, the cal¬ 
endar, planets, stars, comets, and very 
many others In short, a fine collection 
of astronomical lore that is otherwise diffi¬ 
cult lo look up Written by two Denver 
amateur astronomers (460 pages, 6 by 9 
inches, about 70 illustrations )—$4 10 post 
paid —A G 1. 

A SHORT HISTORY OF THE STEAM 
ENGINE 

By H W Dickinson 

F rom the early but ineffective efforts of 
several experimenters, through SaveT7, 
Newcomen, Watt and on up. and through 
the low pressure and high-pressure engines 
of the first half of the last century, also the 
land boilers of the same period, and up to 
the present the author conducts the reader. 
He knows his engines as well as his builders, 
and can talk engines correctly—is not just 
a rewrite author He is the accepted bi¬ 
ographer of Well, Boulton, and Trevethick 
and has spent 30 years in contact with his 
subject Part II of this book is a history of 
the steam turbine (255 pages, 6 hv 9% 
inches, 78 illustrations )—$3 60 postpaid.— 
A G I. 

A HANDBOOK OF SALT WATER FISH¬ 
ING 

By 0. H P Rodman 

R ealizing the salt-water angler’s long 
felt need for a ready reference library 
condensed lo pocket size, yet replete with 
detailed information on this many sided 
sport, the author has compressed the knowl¬ 
edge acquired from his years of fishing be¬ 
tween the covers of this volume in an at 
tractive and absorbing style It covers all 
comm9n species of salt-water fish, presents 
connotations on each as to synonymous 
names, range, habits, seasons, fishing 


^We can supply our readers with any 
the books reviewed In this de¬ 
partment. Prices quoted include do¬ 
mestic postage. Foreign prices are 
necessarily higher due to increased 
shipping charges. 
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ntedioda, r«coianende<l ts<^]e, IwkI or 
sport Tmlue. site and catch records. How, 
vAere, and when to angle for all kinds of 
salt-water deniiens is well and interestingly 
told for the benefit of both neophyte and 
expert. (274 pages, 4% by 6% inches, 37 
line drawings of fish, 19 of tackle items ) — 
$1.85 postpaid.—.4. D. R.IV. 

THE PHILOSOPHY OF PHYSICAL 
SCIENCE 

liy Sir Arthur Eddington 

T hose who enjoy Eddington's philoso¬ 
phy as previously set forth in smaller 
pieces will find here a good big rhiink to 
chew on and, unless they are a bit above 
average in masticating ability, they will 
find it tough chewing In fact, he savs so 
himself “Some parls of the Imok introduce 
matters of considerable technical diffi¬ 
culty." It IS not, however matht inalical, 
at least it avoids forniulas A fuller title 
for the book might havi been “The Nature 
of Physical Knowledge, with Application to 
the Physical I niversi ” He tails his phil 
OBophy “structuralism,” or “suliiectue si 
lectivisin " EpiBteniology is the subject 
largtlv dealt with 12JO pages, 5'i by BVa 
inches, unillustraled )—$2 60 postpaid— 

A. G I. 

('AMPS AND COTTAGES-HOW TO 
BllLD THEM YOURSELF 
By Charlci D V lute 

J UST the hook for the man who can use 
woodworking tools moderatily well and 
about half understands the principles of 
house tonstriiclion It supplies the other 
half of the knowledge of such things as how 
to assciiihle a simple building (neat 
sketihis of lorrect tonstriictioii), plan and 
exei ute the trim, lay out the roof, and 
other Items It 18 a crtitth by means of 
which the average man can put up a neat, 
correct, $«K) or $500 or $700 camp eottagi 
himself (saving several hundred dollars 
thereby) without risk that a real carpinter 
will gun when he sees the job Practical 
chapters deal with matmals, tools, roofing, 
fireplaces and chimnevs, paints, water sup 
ply, and just the things a camp cottage 
builder will be up against The author 
IS an architect and builder who likes simple 
camps His book is friendly (235 pages, 
6 by 8% inches, 69 illustrations )-^2.10 
postpaid — A G L 

PHOTOGRAPHIC CHEMICALS 

AND SOLUTIONS 

By J. 1. Crabtree and G. E. Matthews 

R epresenting, as the authors state 

in their preface, “some of the knowl¬ 
edge acquired during the past twenty-five 
years in compounding photographic solu¬ 
tions and studying their application to pho¬ 
tography in the Research Laboratories of 
the Eastman Kodak ComjMny,” this book 
needs no further recommendation. The at¬ 
mosphere of authority fills every page of 
this thoroughly practical reference work, 
one that was written for both the amateur 
and the professional. An “index of formulas 
by purpose” is one of the most useful fea¬ 
tures of the book. The authors have made 
every effort to write in non-technical lan¬ 
guage wherever possible so that the book 
may be read and understood by all photo¬ 
graphic workers. (360 pages, GVi by 9kk.) — 
$4.10 postpaid,— J. D. 
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Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 


T elescope makprs who plan light¬ 
weight and spindly-legged tnpods are 
urged to study the proportions of the tnpod 
in Figure 1. With the heav7 mounting and 
4" refractor the total weight is 288 pounds 
John McLennan, 1424 Oakwood Ave., Ak¬ 
ron, Ohio, 18 the maker and he says the four 
mam castings are of bronze with proportion 



Figure 1. McLennan and telescope 


ged axes are 2" and 2ys" in diameter, re¬ 
spectively, and both turn in precision ball 
bearings filled with grease 
There are setting circles on both axes and 
the polar axis has a slip ring for setting on 
•idereal time when starting to observe 
“When making the working drawings for 
the mounting 1 did not think it would work 
out so heavy,” McLennan writes, “but I am 
very well pleased with it I am not a machin¬ 
ist—just a home-trained mechanic” 

Not only IS this mounting rugged but it 
also 18 clean, regarded as a piece of design 
Excellent proportion 

R efractor making is beginning to 
catib on A decade ago n was being 
discouraged for amateurs When "ATM” 
was first put together, largely from Ellison’s 
book “The Amateur’s Telescope,” the full 
American reprint rights of which were pur 
chased, Ellison’s chapters on the refractor 
were omitted The reflector, not the refrac¬ 
tor, 18 the amateur’s meat, wc said then By 
1928 (second edition of “ATM”) we had 
softened enough to insert a guarded note on 
‘Thn Objective Lens” (page 258, 2nd ed ), 
pointing out the difficulty of the work, and 
that same note, only lukewarm on refrac¬ 
tors, was reprinted in the third and fourth 
editions (page 333). Last year, when we 


repnnted the fourth edition, we sbpped out 
that old discouraging note and substituted 
one that now encourages the amateur to 
make a refraclor. Thus, 13 years produced 
a complete about face. Just a diplomatic 
way of saying that in 13 years the amateur 
has steadily risen, risen, risen in his ability. 

Speaking of refractors, the next item may 
throw some added light on them—hterally. 

I N Figure 2 are two pairs of superposed, 
flat-faced disks of flint glass You can 
see far more clearly through the pair on the 
right. This IB because the latter have been 
coated with the new metallic fluorides, and 
the day may come when amateur objecUve 
lens makers will send their components 
away to be treated, or do it themselves if 
equipped This should add about 20 percent 
to the hght transmission through a two- 
element objective Refractors give steadier 
images than reflectors but lower illumina¬ 
tion, hence this will be a big help. Here is 
the background, assembled from different 
sources, published and unpublished. 

In 1892, H Dennis Taylor, a noted British 
lens designer, began to take nonce of the 
effect of tarnished films on lenses when some 
flint elements were returned for repolishing 
His tests showed that, if a photographic 
plate was exposed under identical condi¬ 
tions, through a tarnished and an untar¬ 
nished lens, more light would reach the 
plate through the former Said he “Whereas 
a thin plate of dense flint glass of the type 
usually used for objectives will, when 
freshly polished, reflect back from its two 
surfaces about 11 percent of the light fall¬ 
ing upon It, and transmit 89 percent, the 
same plate when tarnished . . will reflect 
back only about 5 percent, and transmit 95 
percent ’’ He therefore attempted to tarnish 
lenses artificially by immersing them in 
various solutions, and found that hydrogen 
sulfide and alkahne sulfides reduced reflec¬ 
tion appreciably. 

In 1916, Kollmorgen, “acting upon the 
hints contained in Taylor’t description, ex¬ 
perimented a good deal with different chem¬ 
icals along the same lines and found means 
of oxidizing most of the glasses used in op¬ 
tical work,” according to a paper delivered 
before the Illuminating Engineering Society 
At about the same time. Dr. Hermann 
Kellner, who was head of the Scientific 
Bureau of Bausch and Lomb, was working 
along similar lines He mentioned his ex¬ 
periments to Dr. F. E, Wright, 
during the latter’s labors at the 
Bausch and Lomb plant in 1917, 
as a member of the group of 
silicate chemists aiding the Gov¬ 
ernment in securing its require¬ 
ments Dr Wright began a se¬ 
nes of experiments with Dr. 

J B Ferguson Although those 
were never concluded, reflectiv¬ 
ity was definitely decreased and 
Dr Wright offered three hypo¬ 
theses to account for the phe¬ 
nomenon, the most likely 
being that, m the proceaa of 


etching by the attacking solution, the sur¬ 
face becomes covered with minute pits 
which are small compared with the wave¬ 
length of light. 

In 1936, John Strong described a physical 
method of coating films to produce the same 
effect as the chemical method. His process 
involved the evaporation of metallic fluor¬ 
ides in a high vacuum. He described the 
use of a film of decreasing index of refrac¬ 
tion which starts out with the full index 
next to the glasa. This was done by de¬ 
positing a film of fluorite, solid below and 
porous above. Agreeing with the Wright 
hypothesis, he states that “the gram of this 
porosity IS small compared with a wave¬ 
length of light, as evidenced by the fad 
that It does not scatter light ” With such a 
film he noted decreases in reflection of from 
54 percent to 85 percent, depending on the 
angle of incident light. 

Since Strong’s work several physicists 
have used this technique, among them be¬ 
ing Cartwright and Turner who have used 
various metallic fluorides to produce im¬ 
perceptible films on glass to increase the 
transmission of hght 

Simultaneously, Dr. Katherine Blodgett, 
working on a project originally instituted 
by Dr. Irving Langmuir, employed films of 
barium stearate and other fatty acids to 
form a thin molecular siirfaee on glass 
The glass was dipped into a tank of liquid 
on the surface of which an insoluble soap 
one molecule thick was placed As the glasa 
was dipped down, one layer of film was at¬ 
tached, and on withdrawal another layer 
was applied, each full immersion adding 
two layers, each one molecule thick It took 
44 successive layers to build up a film to 
t thickness of a quarter wavelength of light 
Dr Blodgett came to the conclusion that, 
except for the lose of light by absorption 
ID the glass itself, film treated lenses could 
be made to transmit 100 percent of the 
incident light. 

The metallic fluorides, however, are much 
tougher films than the fatty acid types In 
the long sene* of investigations conducted 
by Dr W. B. Rayton in the Bausch and 
Lomb laboratories during this period, it 
was evident that a combination of two pro¬ 
cesses could be used to greatest advantage. 
On lenses having an exposed outer surface 
a corrosive chemical process is used in 
which oxides of high refractive index are 
removed from the surface, leaving an in- 
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tIsIUb ttructme of •flioa, wliile the inner 
glait^T turitce* are coated by ibe depoti- 
tion of a metallic fluoride in a high vacuum. 

In both proceitet the coating is held to a 
thickness of a quarter wavelength of light, 
or about four millionths of an inch The 
film must be intermediate in refractive in¬ 
dex between air and glass. Since both the 
film and the lens surface reflect light, it 
IS necessary that the crests of the waves 
from one beam shall fall into the troughs 
of the other Thus, being out of phase, 
the waves neutralize each other and reflec¬ 
tion is decreased or entirely eliminated. 
The missing radiation reappears in the 
transmitted beam which has been shown to 
contain as much as 99 6 percent of the 
original radiation. 

From 4 to 6 percent of the incident 
light is lost at each glass-atr surface of a 
lens, the precise amount depending upon 
the typo of glass used and the color of the 
light A crown glass-air surface reflects 
about 4 percent of the light, whereas flint 
reflects 6 portent It will readily be seen 
that, in a lens with a number of elements, 
or in optical instruments with complex sys 
terns of optical parts, light transmission 
tan be increased tremendously Equally 
importanl is the reduction of halo and the 
improvement in image contrast 

The new coating processes arc at present 
being conhned to a limited number of prod 
nets hut the progress so far attained offers a 
wide field tor experiment wliidi may prove 
a great step forward in optics One ad¬ 
vanced amateur who has seen some experi 
mentally coaled binoculars says the dif¬ 
ference IS striking, as binoculars have from 
10 to 15 surfaces, giving fine opportunity 
for the beneficial effects to pile up. 


H K>H cost of gas for melting quartz 
was one big reason for giving up the 
original intention of making the 200" mir¬ 
ror disk of that material, as the melting 
point of quartz is very high Behind the 
following communication from John Fergu¬ 
son, consulting engineer, 4 E. 194th St, 
Cleveland. Ohio, may be something new 
and significant 

"I send you," he writes, “a photograph 
(Figure d) of a paraboloidal mirror which 
18 unique It is made of borosilicate glass, 
18 15" in diameter, 3" deep, and of cellular 
construction 1 believe it to be the first 
mirror ever to be made from glass which 



■ SHORTER POUSHING TIME 

Pierce's #6 Finiafaing Abrasive ^es the beat ground tur> 
fece we have seen in 20 years of experitncnt. It is much 
finer than "600 emery” and handles beautifully. Supplied 
with our kits or separately at 30c per ounce. 

"Richest Field” eyepieces, 1" field, ¥4" eye apertures. 
1.14 to 1.28 efl. (Specify). Spiral focussing sleeve (17.30 
Portable Mount with Pipe Tripod. Very rigid yet light. 
For 6" or smaller telescopes flOMO 

ALL INCXUSIVB TELESCOPE KITS. Proper glass, 
clean abrasives in tin boxes, including our new #6, best 
rouge, real pitch, an EYEPIECE, an ALUMINIZED 
diagonal mirror, and COMPLETE INSTRUCTIONS. 
4" M-00 6" ^.00 

Without eyepiece or diagonal, 4" ^3.00, 6" ((3.00 

Froo teat of your mirror. Write for catalogue of auppliea, 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierce • 11 Harvard St. a Springfield, Vermont 


TINSLEY LABORATORIES 

Supplies for the Amateur Telescope Maker 

Plate and Pyrex Kits; Ramsden, Huygenian, Orthoscopic, and Solid Oculars; 
Rack and Pinion Eyepiece Holders; PHsm or Diagonal Spider Systems; Rough 
Cast Mirrors, Cells and Mountings; Slivering and Aluminfsing. 

Send 6 cents for large illustrated catalog 

Astronomical Telescopes and Equipment 

Portable and fixed instruments for private and professional observatories, both 
reflecting and refracting. Finished mirrors, lenses and mountings. 

ITnte for complete specifications and prices 
20SS ASHBY AVENUE BERKELEY, CALIFORNIA 


C. C. YOUNG 

SupIlM for Ansttur TtloKOpo Makin 
70 IS Esualorlsl Mountlns $3$ 00 
Wr,u for Celslofe, 
n? Main St _tilt Hirtford, Conn 


Btnu) A PMBMA-nc itzntAcnRo mzscoPE 

Wo will ooll you raw glaas and rough caotlngo 
or llnlohod prisms and lonses and machined 
catlings or finished loatrumonis 
Writ* for froo lilorahiro and prices Blue Prints 
and Inofrucllono Furnished 
Also, Porabolliod Pyrox Mirrors 
ROBERT R. CARTER 

2125 Bpooldlim Ave. Borkoloy. CoUL 



Surface Hardened 

ALUMINIZED 

Coatings 

ar* uniromdy superior In reflecUvlty and Im¬ 
prove the performance of telescope mirrors, 
prisms, diagnosis, camera mirrors, range 
finder mirrors and other optical front surface 
mirrors 

These Surface Hardened Coalings are dur¬ 
able and cohesive They do not blister or nec4 
and can he removed eaally without repolish- 
log and rcflguiing mirror 
Used In some of the largest observatorlea on 
mirrors which are famous throughout the 
world Have your mlrrore coated with the besL 
Prices 4"—11 75, 6"—$2 50, 8"—$8 60, lO"— 
55 00 and 12W"—W 00 Up to 86' on request 

LEROV M. E. 0LAU8ING 
720 Ortenweed Ave. Wilmette, III. 


KITS OUR SPECIALTY 


4" kit f 2.95 

6" kit 3.73 

8" kit 6.73 

10" kit 9.93 

12" kit 14.73 


Pyrex f 4.23 
Pyrex 5.30 


Pyrex 

Pyrex 


8.30 

13.95 

24.00 


Mod. <0 •>»«, c« 

^boUiwl Piecii 
Prices on tequest. 

WB DO POLISHING, PARABOLIZING. AND 

a luMinizin g 

(Seed (or oar NB^ ENLARGED, and ILLUS- 
TRATBO cttalociM.) 

M. CHALPm, 1425 Lt n g f sila w Ave.. New TsiA. N. T. 
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eo, how many nsew of red optical rouge, 
wUoh i» feme oxide (FeiOi), can »ay with 
aiturance what, if anything, the two gendera 
of rouge have in common, heaidej the color 
red, rouge being simply the French word 
for red (which, incidentally, makes one ask 
why some people call Levigated Alumina 
“white rouge”). 

These weighty questions having kept 
your scribe awake nights for the past do^en 
years, he asked Horace H Selby, author 
of the chapter on making optical rouge, as 
well as other chapters, m “ATMA,” and 
who 18 a professional chemist, for the 
answers. Here is whet Selby replii d 
“You got me curious with jour inqiiirv 
so I got some samples—three kinds—and 
went to work Was 1 surprised' Not a mil- 



Figurc 4 Menzcl and reflector 

ligram of red Fe,Oi in the lot' in two of tin 
seven sliaihs, 1 found approximate!) d per 
ctnt oi a yellow iron oxid* jutsmiiabK 
ocher In general, all were dm d cakes of 
gums facaiia, tragacanlh nr India) hold 
mg together mixtnns of maginsmm siliiali 
("Innch chalk,” “talc” and so on), aliinn 
num siliealP (eolloidal kaolin or elavl, 
calriiim carlionati (chalk), iinc oxide and 
colors Of the (olors, I identified the fol 
lowing ammonium carmmate, carminu 
acid, a fluorescein salt, yellow ocher, a niiro 
fluorescein—possibly eosin staikl Vimt 
other colors were present wlinh I couldn't 
spot easily The) were lakes, and soraf were 
blue, some yellowish The preporulerani 
colors were of the cochineal group, however 
(earminic acid and salts and crude car 

Accompanying this learned report, Selbv 
sent a table showing that seven rouge rom- 
pacts were tested by him for 20 components 
each To keep the peace we suppress the 
makes, you wouldn't know them if you 
saw them, anyway (or would you?). Selbv 
says he did alrout |100 worth of work on 
the 30b. Knowing, however, that he would 
not be interested m mere money, we have 
decided to award him, instead, and on be¬ 
half of all amateur telescopedom, an hon¬ 
orary degree. Now the degree of J. U D 
f/urij utniuque Doctor) stands for "Doc¬ 
tor of Both Laws," that is, canon and civil, 
so why not create for Selby the degree of 
R. U. D, (Rubrorum utriusque Doctor), 
which means “Doctor of Both Rouges”. So 
be it, and Selby is ennobled for his rouge 
research. 
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TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

By ORSON D. MUNN 

A Trade Mark js an intan¬ 
gible asset of a business, yet 
its actual value may grow so 
large that it becomes the very 
foundation on which depends 
the whole structure of the 
business. Because of this fact, 
every business man should 
have available such informa¬ 
tion on trade marks as will 
enable him to judge with a 
fair degree of accuracy the 
desirability of any mark 
which he may be consider¬ 
ing 

Here, in one handy vol¬ 
ume, written in non-legal 
terms, is a simple yet com¬ 
prehensive interpretation of 
the Federal statutes and the 
body of common law relat¬ 
ing to trade marks and un¬ 
fair competition. 

Price $1.00 postpaid 

Published by 

SCIENTIFIC AMERICAN 

24 West 40th St, New York, N. Y. 
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(The Editor unit appreciate U if 
you wiU mention Scientific Amer¬ 
ican when writing for any of 
the publications listed below.) 


Euzabethan Mystesy Man, by Charles 
Wisner Barrell, is a 24-page digest of 
evidence connecting Edward de Vere, 17th 
Earl of Oxford, with the literary activities 
of “Mr William Shakespeare ’’ The author, 
Mr. Barrell, prepared the widely quoted 
article, "Identifying Shakespeare,” which 
was published in the January, 1940, issue 
of Scientific American August Gauthier, 
17 East 48tb Street, New York, New York — 
25 cents 


Infha Red Photocraphy With Kodak 
Materials, is a 34-page copiously illus¬ 
trated paper-bound booklet Covering the 
subject from both the theoretical and prac-. 
tiral aspects, the booklet is complete with 
specification tables for ihe various emul¬ 
sions available The text treats of the na¬ 
ture of infra-red radiation and photographic 
applications in many fields Also included 
are data on lenses and filters suitable for 
infra red work, hypersensitizing techniques, 
exposure for landscape pictures, and shots 
by artificial light Eastman Kodak Com¬ 
pany, Rochester, New York. — 25 cents. 


Arithmetic Made Easy, by Alva Cole, C E , 
IS a 42-page, compact, meaty compen¬ 
dium of short rules and instructions for 
solving numerous, everyday commercial 
problems by new methods that largely elim¬ 
inate the use of a pencil Neighbor and 
Riggs, Inc, II South Fourth St, Newark, 
Ohio —95 cents 


Radio and Education, by David Samoff, 
IS a 27 page reprint of a recent address in 
which Mr Sarnoff outlined the educational 
services offered by radio in all its phases, 
and touched briefly on the possibilities of 
education by television. An appendix lists 
sustaining public-service programs on NBC 
networks. Radio Corporation of America, 
30 Rockefeller Plaza, New York, New York. 


AuTOMOTtvE, Portable and Specialty 
Equipment is a 44-page illustrated catalog 
that presents, in condensed form, details of 
complete spray-painting equipment for ex¬ 
terior and interior use as well as automobile 
refinisbing It also lists equipment for 
automobile service work as well as air and 
fluid hose and other specialties. The DeVil- 
biss Company, Toledo, Ohio. — Gratis. 


Selected Editorials From Link-Belt 
News is a 64-psge digest of editorial 
material which has appeared in past issues 
of a monthly trade paper. The editonals 
are of wide interest to business in general, 
and are mainly of a philosophical and in¬ 
spiration nature. Link-Belt Company, 307 
N Michigan Avenue, Chicago, Illinois. — 


Color Printing Simpufieo, by Thomas S. 

Curtis, Sc.D., IS a 63-page booklet which 
aims “to reduce to the simplest common 
denominator the basic factors which govern 


Aim • IMO 

the making of the oolor print and to point 
out those common errors, the dimbiiithin 
of which converts color printing iino a 
pleasurable hobby.” Thomas S. Curtis Lab¬ 
oratories, 2063-2065 East Gage Avenue, 
Huntington Park, Calif. — 25 cents. 


? IS a pocket-size booklet which answers a 
wide variety of questions regarding the 
operation of railroads. In eminently read¬ 
able form it gives data regarding rails, 
freight and passenger movements, freight 
rates, tunnels, railway taxes, railway re¬ 
frigeration, and so on. Association of 
American Railroads, Washington, D. C. — 
Gratis. 


America Takes a Test is a 12 page illus¬ 
trated pamphlet which gives specific 
data regarding airbnc air travel in the 
United States It presents facts regsrding 
safety factors, flight conditions, schedules 
fulfilled, effects of storms, and so on. Ameri¬ 
can Airlines, Inc., New 1 ork Mumcipal Air¬ 
port, New York, New York — Gratis. 


Emerson-Electric Fan.s is a 24-page thor¬ 
oughly illustrated catalog issued in 
commemoration of the 50th Anniversary of 
the company. It lists nearly a hundred 
types of fans including desk and stand 
fans, air circulators, ceiling fans, ventilat¬ 
ing fans, and so on Request your copy 
on business stationery. The Emerson Elec¬ 
tric Mfg Company, St, Louis, Missouri. — 
Grails. 


Scrap Iron and Steel is a 40-page booklet 
which presents an outline of the many 
ramifications and developments of the 
scrap-iron industry. It contains statistics, 
formulas, and other data pertaining to scrap 
iron and, also, gives a description of the 
manufacture of steel Jack Gulstadt, 12 
East Grand Avenue, Chioago, Illinois. — 
$IM. 


1200,000 Industrial Progress Award Pro¬ 
gram IS a 48-page brochure which pre¬ 
sents the results of more than a year of 
planning and development aimed toward 
the formulation of a program of industrial 
study and research which would be pro¬ 
ductive of the greatest possible benefit not 
only to industry but to society at large 
Request your copy on business sUtionery. 
The James F Lincoln Arc Welding Foun¬ 
dation, Cleveland, Ohio. — Gratis. 


Art in Eyeglasses, by Frank Graham 
Murphy, M D , is a IreaUse on the art 
of selecting eyeglasses that conform to the 
rythmic bnes of the face, in other words, 
if you must wear glasses, carefully select 
those which don’t wholly spoil your good 
looks Frank G Murphy, M D, 305 First 
Natiqyial Bank Bldg, Mason City, lott'a. — 
$1M. 


Pittsburgh Plate Products is a by-month¬ 
ly publication devoted to the industnal 
and home uses of glass and paint. It is 
thoroughly illustrated Pittsburgh Plate 
Glass Company, Pittsburgh, Pennsylvania. 


The Mechanical Inventions of Emanuel 
Swedenborg, edited by Alfred Acton, 
describes in their true light and without 
the common exaggeration all the mechani¬ 
cal inventions of the philosopher Sweden¬ 
borg. Swedenborg Scienti^ Auedation, 
Bryn Alhen, Pennsylvania,—■60 cento. 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MIJNN, Litt.B., L.L.B., ScD. 
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Crown Caps 

A CROWN cap It not a valve This la 
probably not news of a starlling char¬ 
acter to most of our readers However, it 
has been judicially determined for the first 
time in a suit involving a patent on a tin 
can. 

The patent related to a tin can having a 
discharge nozzle and manually operated 
valve controlling the nozzle The patentee 
brought suit for patent infringement against 
the manufacturer of a beer can having a 
pouring opening closed by a crown cap. 
It was contended by the patentee that the 
crown cap constituted a valve The court 
however, after considering the dictionary 
deSnition of a valve, rejected this contention 
and held that a crown cap was not a valve 
and that the beer can did not infringe the 
patent in suit. 


Bubble Tower 

A PROCESS patent cannot be based 
merely upon the apparatus employed 
in carrying out a process This principle 
is illustrated by a recent case for infringe¬ 
ment of two patents relating to the distilla¬ 
tion of fatty acids Fatty acids are derived 
from animal and vegetable fats and oils 
The first step in removing the fatty acids 
from the fats and oils is to separate or split 
the oils and fats into glycerine and fatty 
acids and then to extract the glycerine by 
physical means The remaining product 
IS a mixture of fatty acids and impurities. 
The impurities are removed from the acids 
by means of a distillation process 
In the distillation process care must be 
exercised because the fatty acids decompose 
before reaching distillation temperature at 
normal atmospheric pressure Therefore, it 
has been customary to distill the fatty acids 
under a partial vacuum or with a vohlahza- 
tion agent such as «leam Prior to the inven¬ 
tions covered by the patents in suit, U was 
customary to distill the fatty acids in pot 
stills. The patent in suit disclosed the use 
of distillation columns or towers rather than 
pot stills. The first patent disclosed a dis¬ 
tilling column or tower known as a baffle 
lower and the second patent disclosed a 
bubble tower. Apparently the patentees 
were the first ones to use baffle towers'and 
bubble towers in connection with the dis¬ 
tillation of fatty acids, although they had 
been used for many years in connection with 
the distillation of other products, such as 
petroleum. 

The court found that the only difference 
between the prior distilling process and the 
patented processes resided in the inherent 
nature and operation of the baffle lower and 
lh« bubbk tower. The court also found that 
the anbaUtutkin ol bubble towers and baffle 


towers, which were well known in analogous 
arts, did not constitute invention. As a re¬ 
sult, the court concluded that the two 
patents were invalid In this connection, 
the court observed: 

'The difference between pot still distilla¬ 
tion and continuous-still distillation is in 
reality a difference inherent in different 
types of apparatus. A process m the patent 
sense is a senes of steps involving physical 
or chemical changes in the material oper¬ 
ated upon It converts that material into 
something of different physical and chemi¬ 
cal charai leristiCB Invention must be found 
in the sequence of steps performed on the 
material treated, not in the apparatus neces¬ 
sary to carry out the process.” 


Thatched Roof 

E ven our quaint and ancient modes of 
life arc not free from the encroach 
ments of modern industrial development 
Thus a recent suit in a federal court in¬ 
volved a patent covering a thatched roof 
The patent disclosed an asbestos paper en¬ 
velope impregnated with asphalt, having 
suitable brush material such as straw or 
fiber strands inserted in the envelope and 
protruding from it. 

In applying the roofing material to the 
roof, the envelopes of successive courses 
were arranged in overlapping relationship 
and the protruding portion of the brush 
was of sufficient length to cover and con¬ 
ceal the envelope of the adjacent course 
The impregnated envelopes thus formed an 
effective water-proof covering for the roof 
and the brush merely served a decorative 
or ornamental purpose. In the old-fashioned 
thatched roof, it was necessary to provide 
a mass of thatch fibers of sufficient thick¬ 
ness to cause the water to drain along the 
fibers and off of the roof before penetrating 
to the roof boards beneath the fibers. 

The court acknowledged the improved 
eharacter of the patented thatched roof but 
neverihelcas declared that the patent was 
invalid becauae of ita close similarity to two 
earlier patents, one of which related to a 
roofing material consisting of a plurality 
of wirei having their ends imbedded in 
water-proof envelopes. 


0-Ke-Doke 

I N an opposition proceeding involving the 
trade nuirk 0-Ke-Doke, soft drinks were 
held to be goods of different descriptive 
properties from cheese and cheese-coated 
popcorn. 

A beverage manufacturer attempted to 
register the trade mark 0-Ke-Dokee for soft 
dnnks and the registration wta opposed 
by a cheese manufacturer on the grounds 
t^t it was deceptively similar to hit trade 


mark, 0-Ke-Doke, for cheese and cheese- 
coated popcorn It was contended by the 
beverage manufacturer that soft drinks were 
so different in character from cheese and 
popcorn that there was no danger of confu- 

In an attempt to rebut this contention, 
the cheese manufacturer argued that cheese- 
covered popcorn IS sold and distributed 
in taverns along with soft dnnks. In this 
connection, it was pointed out that the 
popcorn was adverused as a thirst creator 
and accordingly was used in taverns for 
the purpose of increasing the sale of bev¬ 
erages. The cheese manufacturer also con¬ 
tended that soft drinks and popcorn wtre 
frequently sold in the same stores, namely, 
drug stores and chain stores 

The court, however, concluded that the 
merchandise of the respective parties were 
of different descriptive properties and that 
there was no danger of confusion in the 

In reaching the above conclusion the 
court made the following interesting com¬ 
ments with regard to taverns and drug and 
chain stores 

“It does not appear from the record that 
taverns, which are alleged to be the prin¬ 
cipal oudei for opposer's goods, cater espe¬ 
cially to the soft drink trade, and, with 
respect to the drug and chain stores where 
the goods of both parties appear to be aold. 
It is a matter of common knowledge that 
such institutions sell an almost unlimited 
variety of arlicles in distinrl and substan¬ 
tially unrclaled lines of trade ” 


Mammy 

A RESTAURANT proprietor was ac- 
tordtd ihe exclusive right to use the 
name Mammy in connection with the opera¬ 
tion of a restaurant in a particular locality 
bv a recent decision of the New York State 
'supreme Court 

The decision discloses that the plaintiff 
in the case used the name Mammy’s 
Chicken Farm on his restaurant and he 
prominently displayed the word Mammy 
in connection with a picture or caricature 
of a southern nrgress ol the type generally 
known as a Mammy The defendant opened 
a restaurant in the same neighborhood and 
also prominently displayed the word 
Mammy and a similar picture Both estab- 
bshraents featured southern cooking of the 
type generally referred to as Mammy cook¬ 
ing. 

The court concluded that the use by the 
defendant of a name and picture similar 
to the plaintiff's constituted unfair com¬ 
petition, and awarded an injunction re¬ 
straining the defendant from displaying or 
using the name or picture. 


Parcheesi 

T he game known as “Parcheesi” has 
been popular in the United States for 
many years. Many will be surprised to learn 
that the name “Parcheesi” is a registered 
trade mark owned by one manufacture'. Re¬ 
cently, a competing manufacturer manufae- 
tured and sold a similar game under the 
name “Parchesi” and the original manufac¬ 
turer filed suit for trade-mark infringement 
and unfair competition. Pending the trial 
of the suit the court granted a prehminary 
injunction restraining the use by the sec¬ 
ond manufacturer of the name “Parcheai'* 
or any similar name. 
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I NDUSTRIAL progrese fre<]nenlly revolves 
around a alrict attention to unall details. An 
example is the valve^tem testing marhine illus¬ 
trated on onr front cover. This machine, used 
in testing the valves in Pontiac motors, presses 
a precision ground, cone-shaped diamond into 
the end of the stem. If the diamond digs deeper 
than the permitted tolerance, the stem is re¬ 
jected. Hand-operated machines work at a rate 
of 200 stems an hour; this new electrical tester 
checks 600 stems an hoar. 
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50 TtARS Ago in . . 



NF.W DEAL'^ “When the g..vernment huvM what even »ne pro¬ 
duce', and pensions ever) individual in ihe nation with the taie* 
collected from every one the government will, of course, then 
dictate what shall be produced and who shall produce it ” 

ELEVATED- “In all citv streets where there are two surface rail 
way tracks there is a apace between them of little use except for 
direct crossing To utilize this space is the object of the elevated 
railway illustrated It carries two tracks, supported upon a 
ungU line of columns Taken in combination with street tracks 





oelow. It practically solves the question of rapid transit. The 
upper cars move at high speed, make few stops, and cuury people 
quickly to long distances The lower cars move more slowly, stop 
yflen, and take local travel chiefly Ixing distance passengers can 
ride on the surfai e tars lo the nesri st elevated station and then 


BALI OONET'i—“Mr Andre Mahoudeau describes, in Les Inven¬ 
tions l\out'elles, a new kind of balloon devised by him, and divided 
into several comparlmenls One of the advantages of this system 
IS that a rent in the balloon does not imperil the life of the aeronaut 
Each romparlmcril is provided with a pipe that descends through 
a itnlral funnel In this way, it is possible to inflate the compart 
menis indi pendenth o( one another, and with gases of different 


IN\LNTORS-"If there is an 
will most truly apply, n is il 
general tharacleristits pctulia: 
life, hut in more full develop 


whom the term ‘self-made’ 
ir He must possess three 
len who achieve succeas in 


flt,AV r tjUIN —■ i he nrst nigli-power, breech loading H-inch rifle 
made entirely of American steel lately passed a successful lest at 
the Naval Ordnance Proving Ground at Annapohs The gun is 
one of four intended for the cruiser Baltimore Its forgings arc 
from Bethlehem, and the machining and assembling were done at 
the Washington Navy Yard With a sample of brown prismatic 
powder furnished by Messrs Du Pont, of Wilmington, Del , a 
muzzle velocity of 2,129 feel per second wa- obtained with a 110 
pound charge and 15.S tons pressure The jiroinlile weighed 230 
pounds and its velocity was the highest cvi r ailuined hv an 8-inch 
shell in this country ” 

LABOR SAVING—“One ol the latest inveulion« is a machine for 
buttering bread II is used tn connection wilh a patent bread 
cutler, and is intended for use in prisons, workhouses, and other 
reformatory inatitutiona There is a cylindrical shaped brush 
which IS fed with butter, and lays a ihtn layer on the bread as it 
comes from the cutter The machine can be worked by hand, 
steam, or electricilv, and has a capacity of rutting and buttering 
750 loaves of bread an hour The saving of bulter and of bread 
and the decrease in the quantity of crumbs is said lo be very 
large ” 

AND IRON MEN —“The largest wooden vessel afloat is the Rai’- 
pahannock She was built at Bath, Maine, and cost 1125,000 
The vessel is 287 feet long, 48% feel beam, and her total tonnage 
IS 3,053 net. In the construcuon ol the ship 700 tons of Virginian 
oak and 130,000 feel of Virgiman pine timber were used The 
ship has a steel bowsprit, which is an innovation Her spread 
of canvas will be 15,000 yards ” 

SURGERY—“At the Surgical Congress at Berlin, Professor Cluck, 
of Berlin, gave an exhibition showing a most valuable advance 
in surgery, namely, ihe successful substilulion of catgut, ivory, and 
bone freed from chalk, for defects in bones, muscles, and nerve 
sinews. He presented the cases ol patients in whom there had 
been an insertion of from six lo ten centimeters of catgut to supply 
defects in the leaders of the hands, to which complete mobility had 
been restored In the case of another patient Professor Gluck 
removed a tumor from the thigh, causing a considerable defect in 
the bone. He inserted ivory, and no shortening ensued ” 

POWER " V scheme has been organized and work begun In gen 
erate eleclncitv, by the aid of Niagara, sufficient to drive all the 
machinery in the nulls and factories, propel every horse car, light 
up every street, avenue, and road in and around the village of 
Niagara Falls, the city of Buffalo, and the neighboring towns ami 
villages The present plans contemplate the production of 120,000 
horsepower, but there is no limit to the amount of power which 
may be produced 


genuily, enthusiasm, and perseverance Like the true poet, his 
soul is in his work, but his is the poetry of substantial achieve¬ 
ment, which gives wealth, as well as happiness, to mankind” 

STEEL PIPLS—“Steel pipes as a substitute for cast iron now 
form an imporlanl Hem for the engineer’s consideration in the 
conveyance of water Such pipes are being adopted for aeveral 
reasons As their weight is only about one-quarter the weight of 
cast iron pipes for the same service, the matter of transporution 
forms an important consideration They are also much less liable 
to fracture than cast iron ” 


AND NOW FOR THE FUTURE 
TI What sort of inventions will help to win modem wars? 
By Major William H. Wenstrom. 

^ Long-range weather forecasting based on findings in 
a bog By W. F McColloch. 

If Commercial possibilities of tantalum, a new'old metal. 
By Philip H. Smith. 

^ Marvels of the aurora borealis, with illustrations by 
William Crowder. 

^ Artificial lightning, a big gun of science. By C. W. 
Sheppard. 







ERNEST O. LAWRENCE 


Personalities 

in 

Science 

C HINA in the early 1920'‘i presented 
a picture of chaos. Warring far 
tions ravaged the country Niveitln 
less, by extremely roundabout method, 
the conflict in China contributed lieaviK 
to a chain of events that has led to as¬ 
tounding new knowledge of the world 
in which we live, a promise of future 
benefits to mankind, and, incidentallv 
to the award of the 1939 Nobel Prize for 
physics to Dr Ernest 0 Lawrence, de 
veloper of the atom-smashing cyclotron 
and professor of physics at the Hniver 
sity of California 

Following the close of the World War 
the Federal Wireless Company had 
planned to establish a large station in 
China An 85-ton magnet had been 
constructed for use in this ostablishnieni 
The turmoil in China forced reconsidera 
tion of these plans, consequently the 
company was left with a huge magnet 
which It was anxious to dispose of 
The magnet was pun based by the 
University of California, to be used as 
the heart of a new machine called the 
cyclotron This machine was to be used 
by Dr Lawrence, then newly-arrived 
from Yale, to explore the interior ol 
the atom. A much smaller cyclotron 
had already been constructed and had 
proved its worth in the laboratory, but 
this was mere child's play in comparison 
with the work which Dr Lawrence de¬ 
sired to perform He wanted to break up 
the closelv knit structure of the atom 
to see what it was really composed of, 
and to find out what results might be 
obtained when the tiny citadel in the 
nucleus of the atom had been destroyed 
To do this he needed a cyclotron many 
times larger and more powerful than his 
laboratory model The first requisite 
was to purchase a large magnet cheap 
The one ovimed by the Federal Wireless 
Company answered these qualifications 
The new cyclotron, with its 85-ton 
magnet, was installed in the Radiation 
Laboratory at the University Once it 
was put into operation exciting news 
began appearing in scientific journals . 
Lawrence had smashed the atom more 
easily than it had ever been done before. 
He had created strange new substances, 
never before seen on earth. They were 
simply sodium, phosphorous, or iron, 
when they were first put under the blast 
of the cyclotron, but after being sub¬ 


jected to bombardment they beiainc 
radioactive For the fu»t time the world 
tame into possession of radioactive 
materials that could be manufactured at 
will were nianv times less expensive 
than radium, and liad advantages over 
radium through the ease with which they 
can be handled A new tvpe of radia¬ 
tion, the neutron ray, was discovered 
And, while all of these discoveries were 
of fundamental importance to the 
science of physics, they also have proved 
to have tremeildous significance in the 
field of medicine 

During the past vear llie new W H 
Crocker Radiation Laboratory has been 
lonstriicted on the University of Cali 
forma campus It contains, beside a 
new giant cyclotron with a 225-ton mag¬ 
net, facilities for laboratory experimen¬ 
tation with the new radioactive materials 
and for treatment of cancer with the 
neutron ray Now Dr Lawrence is plan¬ 
ning the construction of another and 
even larger cyclotron — one weighing 
3000 tons — with which he hopes to un¬ 


leash the energy loi ked within the 
atomic structiiii-, if he can get tlie money 

Tilt University of California physicist 
IS one of the youngest men ever to be 
awarded a Nobel Prize With his youth 
he combines imagination, resourceful¬ 
ness, enthusiasm and, above all a keen, 
analytical nund He has surrounded 
himself with a particularly able staff and 
insists that they share every honor with 
him Under the impetus of Dr Law¬ 
rence’s executive ability and far-sighted¬ 
ness, the Radiation Laboratory has be¬ 
come a research uistitute of the highest 
rank 

Dr Lawrence was born in Canton. 
South Dakota, in 1901 He is a graduate 
of St Olaf College, Northfield, Minne¬ 
sota, and the University of South Dakota, 
He holds M.A degrees from the Uni¬ 
versity of Minnesota and the University 
of Chicago, and a Ph.D from Yale Uni¬ 
versity. Before coming to the University 
of California, he was a member of the 
faculty at Yale For recreation he likes 
ice skating, boating, and tennis 




FLAGSHIP OF A RECORD- 
BRl AKIN(; FLEET 


O VER the bumpy air of New York City, five 
blimps, of which the Rainbow showii above ii 
the flagship, have flown almost continually for many 
months Filled with helium, paying little attention 
to the vagaries of weather, these ships have proved 
the air-worthiness of this type which is discussed in 
the article on the opposite page. Up to April 1, 
1940, these five Goodyear airships had flown 3,646,- 
000 miles in a total of 134,771 flights and 81,631 
hours of flying time, carrying a total of 362,231 pas¬ 
sengers without accident Such a record makes 
understandable the Navy’s desire for such ships 


Only a (tround < 


siiary to dock till* $leok llllle «r«fl at Lakchonit. It i* filled with non-explosive heliam 


Blimps And Modern Warfare 


I N dll cfToit to I omul mil out naval 
defenses, (’.oniire^sman Vinson 
Chairman of the House Nava) Af¬ 
fairs Cninmillee, early this year inlro 
dueed a lull to provide foi further ex 
pansion Included in the pioposed an 
thorizations is one wliirh permils the 
President lo acquin liuhter-than air 
I raft so that a total of not more than 36 
useful ships of this type may he main 
tamed This is the largest such program 
ever projKised for the United States m 
lime of peace 

None can deny the advances made 
yvith the airplane, hut this form of flying 
has not out-moded the airship for war¬ 
time uses Both have limitations but 
the one can supplement the other What 
many have forgotten is that there are 
two major branches to the science of 
aviation 

Lighter than-uir comprises various 
types, just as we have the largir patrol 
planes and the tiny fighters in heaviei 
than-air. The Navy, charged with the 
development of the rigid airship in this 
country, is still hopeful that further de¬ 
velopment of this type will be permitted 
but, meanwhile, believes in the efficacy 
of the non-rigid, or blimp, for training, 
patrol, observation, and other duties. 


Neglected Type Used Successfully in World War 
. . . Potentialities for Scouting, Patrol, Convoy 
Work . . . New Bill Calls for Several Dozen 

By BROCKHOISl LIVINGSTON 


Wiien the first Woild Wai broke out, 
the nations knew little of the capuhili- 
ties of blimps It was not long, however, 
before most were utili/ing these ship-- 
for all manner of put poses Lven when 
filled with hydrogen, that demon of the 
airship, belligerents’ blimps made many 
thousands of successful flights As the 
onlv available lifting gas, hydrogen had 
to he used even though it increased tlu 
vulnerability of the ships At present, 
we alone of the nations of tin world 
(lossess a supply of helium a non 
flammable lifting gas but we have given 
little attention recently lo airships as 
an arm of national defense 


W HEN we entered the war in 1917 
we hiiiried as best we could to 
make up our deficiencies but our earlier 
neglect necessitated the importation of 
instructors from the Allied air services 


HventualK we ronsirutted a large 
number of blimps which saw service 
along our oyvn toasts and from bases 
oonstrueted in Europe In j future 
emergency, we might not be fortunate 
enough to have allies to hold off the 
<-nen>y for us while we build up our de¬ 
fenses That is probably why airships 
have been ineluded in ihi' expansion 
lull 

In the last 18 months of the first 
World War, the British maintained an 
average of .'>6 blimps in service and in 
that period undertook 9059 patrols and 
2210 escorts Blimps located 134 mines 
and destroyed 73 of tlicm They sighted 
49 submarines and attacked 27 with 
either gunfire or bombs Anti-subma¬ 
rine work by blimps was accomplished 
at far loss cost than yvere similar tasks 
performed by surface vessels although, 
for best results, the two types should. 
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«nd did, co-op<Tate fully with each other 
Most authorities claim that no ship 
under convoy hy blimps was sunk by 
submarine; some say only two. Even 
accepting the latter figure as correct, 
the efficacy of the blimp, considering 
the many thousands of ships escorted, 
is almost phenomenal It is worthy of 
note that while the British began the 
present war without blimps, they have 
instituted balloon patrols 
for siiolting mine-laying 
operations. 

In 1915, blimps flew only 
339 hours, but in 1918 their 
operations and the number 
in service had so increased 
that 53,554 hours were 
flown. For every blimp fa¬ 
tality, 42,548 miles were 
covered In the final eleven 
months of the last war, 
there were only nine days 
in which airships were 
grounded because of bad 
weather This latter fact is 
of particular interest in 
view of the criticism direci 
ed at airships liecause of 
their supposed vulneralol 
ity to weather 

I N this connection, some 
interesting statistics were 
prepared by the Navy De 
partinent shortly after the 
Armistice in 1918 These 
showed that a large non- 
rigid in France had an 
averagi percentage time 
spent III operations of 27 
and flew 5270 miles in the 
last month of the war as 
against averages of 45 7 for 
destroyers which covered 
4582 miles, and 47 4 for 
coastal patrol vessels which 
sailed 2540 9 miles. The 
airship's flying time was 
200 5 liours producing on uveiage 
speed of 26 .i miles per hour whicli 
compares favorably as a convoy speed 
The airsliip’s oiu ration record includes 
only tune ailnailv under wav, while 
that tor tile other ships covers 
tune spent ul anchoi during darkness 
as well The lomparison is very favor¬ 
able to airships To refute claims of 
the airship's depindenie on lavorable 
weather, it may be added that in the 
above ease it was “woise than average” 
for the month 

Desfiite the favorable lesulls obtained 
from blimp operations in the Iasi war, 
the end of hostilities saw the beginning 
of a long period of neglect for this type 
Interest m the development of rigid air¬ 
ships and the phenomenal advances 
made with the airjilane retarded prog¬ 
ress with a type which had proved its 
worth m war. Only a small fraction of 
what has been spent on experimenta 


tion with airplanes has been devoted to 
airships. Even with the limited funds 
available, however, great strides have 
been made by the airship branch of our 
naval aviation No longer is the airship 
a crude, ill-shapen thing Its “stream¬ 
lining” and other modern developments 
match those of the airplane Handling 
and operational advances have been 
made to the limit of available means 



Two small blimps, T( -14 and C-I. seei 
dismantled, Cerman-buill Lo% Angela ii 


ihrougli the partlv 
a Lakeliurst hangar 


As les.sons have been learned, the 
possibilities foi extending the functions 
of the airship have increaseil. Besides 
the war-time duties of convoy and anti 
siibmarim patrol which the blimp per- 
foimed so well, the small airship has 
exli nded its usefulness to such duties 
as acting as aerial listening post off¬ 
shore. carnage of infra-red optical 
range bx ating apparatus, photograph¬ 
ing of the fall of shot in target 
practice, chasing practice torpedoes, 
and a long list of other important tasks 
Blimps have carried planes in hook-on 
experiments although this is more with¬ 
in the province of the large rigid ships 
Sea rescue work has been facilitated by 
the development of new devices recent¬ 
ly tried out with success by ships from 
the Naval Air Station at Lakehurst (par¬ 
ticularly anchoring devices to hold a 
blimp stationary within rope-ladder dis¬ 
tance from ihe water — see page 161, 


March, 1940 Scientific American) 
Many of these Uska cannot be under¬ 
taken by heavicr-than-air craft due to 
their higher speed, their inability to 
hover, and their relatively lower useful 
load capacity. 

In a test conducted last spring by the 
Navy’s K-2 it was demonstrated conclu¬ 
sively that blimps may be used on 
expeditionary work. The objects of 
the flight were to test the 
feasibility of mooring a 
large non-rigid to an ex¬ 
peditionary mooring mast 
and of transporting mast 
and equipment by plane, 
to study tile operating 
characteristics of K-2 
and generally to extend 
the range of usefulness 
of this tvi>e (or coastal pa¬ 
trol ojieralions Each of 
these was suecessfully ful¬ 
filled It was determined 
that the portable mast is 
adequate for mooring in 
reasonably severe weather 
and, on the flight in iiues- 
lion. winds averaging 22 
knots with i>eak gusts of 
36^2 knots were eneoun 
tered. It was found the 
mast could be readily trans¬ 
ported bv plane and quick 
ly erected at the chosen lo 
cation Only a moderate 
sized landing field and a 
ground crew of 50 men are 
needed for operations of 
tins type 

I T was recommended, fol¬ 
lowing the completion of 
the flight, that the poten¬ 
tialities of the non-rigid 
airship be further investi¬ 
gated by means of similar 
operations and that the K-2 
be used for the purpose of 
familiarizing naval personnel with the" 
possibilities of the blimp in support of 
local coastal defense measures Nothing 
further along these lines was done, how¬ 
ever, because the K-2 was damaged 
shortly afterward and no other suitable 
blimp was available This is a sad com¬ 
mentary on our American reputation 
for progress. 

Nothing useful can be proved by at¬ 
tempts to show the relative merits of 
the various types which make up a naval 
force Many proponents of the airship 
claim that one of this type is equal to so 
many cruisers or destroyers. Every 
known type has a distinct place in the 
scheme of defense and no one should 
be developed at the expense of another. 
However, we do know that, under given 
conditions, an airship can patrol a 
greater area than can any surface craft. 
Blimps are less expensive to construct 
and to operate than long-range patrol 
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planes and cost but a fraction of sur¬ 
face vessels capable of comparable per¬ 
formance The blimp, however, is not 
a combatant type and may be used to 
greater advantage for strategic than for 
tactical scouting. 

Our present situation with regard to 
blimps IS not reassuring. We have only 
eight Navy blimps available and some 
of these are not in operating condition. 
Only one, the K-2, was built specifically 
for the intended functions of a naval 
blimp The others, including two taken 
over from the Army when lighter-than- 
air activities were abandoned by them, 
range in age from two to ten years and 
are either adaptations of commercial 
types or fail to embody recent develop¬ 
ments The K-2 and the two ex-Army 
ships are the only ones at all suitable 
for extended patrol duties Endurance 
IS dependent on volume, that is, rough 
ly 10 hours at cruising sjieed for each 
KMIOOO cubic feet of volume. An air¬ 
ship must, therefore, have a volume 
which will permit it to maintain reason¬ 
ably extended patrol A volume of 400,- 
000 to 500,000 cubic feet i« considered 
satisfactory. 

Included in our available ships is the 
ZMC-2, a completely metal clad, as op¬ 
posed to fabric-covered ship. This 
(raft built ten years ago as an experi¬ 
ment, is considered to have proved the 
practicability of metal hulls but we 
have failed to follow up its possibilities 
by constructing a ship of larger dimen- 


0 1 IK ground facilities are equally 
limited The air station at Lake- 
liurst i« the only one entirely suitable 
for lighter-than-air activities The sta¬ 
tion at Sunnyvale, California, is now 
under Army jurisdiction but may be re¬ 
turned to the Navy when required At 
Cape May, Coco Solo, and San Diego, 
there are small sheds capable of housing 
from one to four blimps each None is 
now in an operative status and ships 
suitable for assignment to them are not 
available Privately owned blimp sheds 
in nine different locations could be 
taken over by the Navy but several are 
so situated that they would be of little 
value as patrol bases The IJ S S 
IT right which started her career as a 
balloon tender is now employed with 
seaplanes, while the Patnka, recently 
recommissioned as an aircraft tender, 
can handle rigids but has no mast suit¬ 
able for blimps. 

Our personnel situation is not more 
reassuring. In 16 years we trained only 
75 officers as naval airship pilots and 
many of these are no longer available 
to the Navy There are few Naval Re¬ 
servists qualified for such service, and 
enlisted personnel trained for lighter- 
than-air has been widely scattered due 
to the lack of ships upon which they 
could continue their Interest in this 


type All in all, the picture is not a 
bright one and yet situations aie devel 
oping abroad which blimps helped to 
meet in the last wai and could in this 
were they available Whether we shall 
enter the war or not docs not detract 
from the necessity of our being prepared 
in every respect and with every arm 
modern warfare can utilize in its pur¬ 
suit The loss of the ( ourageous might 
liave been avoided if blimp patrols had 
flown over her ojierational area to deter¬ 
mine the presence or absence of enemv 
submarines The Royal Oak might still 
be an active vessel of the British Navy 
if blimps had been on constant patrol 
duty outside the entrance to Scapa Flow 
Because of its higher speed, the airplane 
caiitiol perform these functions as well 
us the airship Flying over the sea at 
150 miles an hour, one is more likely 
to miss obiects below than if he is flying 
at onlv .50 miles an hour 

No one claims that the blimp is the 
answer to all our air problems hut we 
had fairly conclusive evidence of its 
efficiency in 1914-18 If small, inexpen 
sive non rigids can save even one ship 
which might otherwise become the vie 
tim of attack, the effort and expense 
involved in providing them have been 
worth while For the neutrality patrol 
which now occupies the attention of our 
naval forces, there is no more ideal type 
than the blimp. Patrols of this nature 
do not require heavily armed vessels but 
the ability to cover the tremendous areas 
around our shore-line is vital. 

There are disadvantages to the air¬ 
ship and these are fully recognized by 


their advocates But. the same is true 
of every known type of naval vessel. We 
do not pit a cruiser against a battleship 
if we can help it and, similarly, we 
should not match the airship against 
stronger craft The mission of the air 
ship IS to carry out its duty with least 
risk, and evasion is one of its strongest 
defenses 

Blimps have a place m our naval es¬ 
tablishment The provision of the num¬ 
ber of airships referred to in Mr Vin¬ 
son’s bill would permit the granting of 
educational orders in line with our in¬ 
dustrial preparedness program This 
will make it possible to maintain at least 
the nucleus of an airsliip industry in 
this country The ships to be provided 
will also permit the first large-scale 
operations both with the fleet and on 
local defense duties It should be pos¬ 
sible by these means to determine more 
accurately the full extent of the capabili¬ 
ties of blimps as adjuncts of the national 
defense and to continue the training of 
personnel which we shall need in an 
emergency Further development of ex 
perimental types such as the metal 
clad airship may also be undertaken 
Our extensive coast line makes the air¬ 
ship particularly valuable to us and our 
possession of the world’s helium supply 
decreases the vulnerability of the type. 

War rages abroad No man can fore¬ 
see when or how we may be drawn into 
Its flames We have neglected the blimp 
for far too long It is time we got started 
on making up for our neglect The pro¬ 
gram which has been proposed is evi¬ 
dence of a growing recognition of this. 



Shakespeare? 


R arely has a magazine article 
aroused such widespread interest 
as the one by Charles Wisner Bar 
rell enutled “Identifying ‘Shakespeare’ ’’ 
which appeared in our January numbei 
Hailed by many readers as one of the 
most remarkable true detective stones 
of the time, the article was based on an 
investigation that its writer and his 
technical associates carried out with 
X-rays and infra-red photography on a 
series of ancient paintings long known 
to Shakespearean authoritias as tradi¬ 
tional portraits of the Bard of Avon 
Through exigencies of space, Mr 
Barrel] was obliged to confine his dis¬ 
cussion to one of these paintings, the 
famous Ashbourne canvas, owned by the 
Folger Shakespeare Library, of Wash¬ 
ington, D C 

With tfie scientific media employed, 
he demonstrated graphically that the 
man who originally sat for this portrait 
must have been the mysterious Eliza¬ 
bethan Court [Kiel and dramatist, Ed¬ 
ward de Vere 17th Earl of Oxford 
In his own day, Lord Oxford was 
known as tlie writer foremost “in the 
rare devices of poetrie” but, 
at the same time, one whose 
“doings'' could not "be 
found out and made public 
witli the rest " 

Of late years. Ills name 
has frequently been associ 
ated witli th< long disputixi 
authorship of the Shakes¬ 
pearean plavs and poems, 
beginning with the publica¬ 
tion in 1^20 of I Thomas 
Looney's scholarly volume, 

“‘Slidkesptan ' Identified 
in Edward de Vere 17th 
Earl of Oxfoid ” 

Mi Looney's work won 
the endorsement of such 
scholars, historians and stii 
dents of the Eli/aliethun pi 
riod, as Dr Gilbert Slater 


Reader Response to X*ray Revelations of Identity 
of Shakespeare, Published in January Number . . . 
Presenting Further Evidence from Other X-rays 



A cIo*e-up view of the ear from 
the X-ray photograph <hown below 
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Under X-rav examination, even the painted-over ear of 
the Aahboiime Shakeapeare agree* with other portraits 


!■ Sfliool, Man Gordon 
Smith aulhoi of "William Ce< ij. the 
Power Hcliind Elizabeth,” Sir Geoffrey 
Gallender, historian of the Tudor Navy 
and knighled for his writings on the 
Elizalii than Agt , Dr Sigmund Freud, 
the psycho analyst, whose studies of the 
Shakespearean plays had a profound in 
flucnce upon hia professional theories, 
and John Galsworthy, the novelist, who 
helped distribute the book by Looney. 

Since I^rd Oxford's long-hidden 


career as poet and dramatist was first 
hi ought to light in 1920, more than 30 
additional volumes of research and com¬ 
mentary relating to his life have been 
published 

These facts are mentioned to make 
clear the point that, while Scientific 
American is not a literary or historical 
magazine, Mr Barrell has substantial 
corroborative backing for the conclu¬ 
sions that he drew from his X-ray and 
infra-red dissections and discussions of 


the ancient Shakespeare portraits 
Moreover, while Mr Barrell sub¬ 
mitted for our consideration some 75 
X-ray, infra-red and panchromatic pho¬ 
tographs, together with voluminous 
documentation covering his studies of 
the Hampton Court, the “Janssen” and 
the Ashbourne paintings of the Bard. 
It was a manifest imiiosmbility to pub 
lisli anything more than u digest of his 
material in one issue of the magazine 
It also seemed necessary to concentrate 
on a single set of the dissective photo 
graphs. Those relating to the Ashbourne 
portrait wire chosen But equally in¬ 
teresting and telling evidence could 
have been used from tlie Hampton Coin I 
or “Janssen” paintings, winrh also in¬ 
dicate that they are disguised originals 
of the poet-Earl whose “doings” in the 
literary world of his own day were <0 
difficult “to find out ” 

The Associated Pm ss and 
other news syndicates treat¬ 
ed "Identifying ‘Shakes 
Iieare’ With X-Ray and 
Infra-Red Photography" as 
a special wire feature As a 
result, versions of the story 
were printed in some 2000 
newspapers news reviews 
and magazines throughout 
the United States and Can¬ 
ada Many of these items 
were given front page space 
In addition, maiiv colum¬ 
nists, such as Walter Win- 
ehell Benjamin de Cassei 
as, Joseph Henry Jackson of 
The San Fninasro Chron¬ 
icle, .^da Hanifin of The 
San Finnrtsro F.xanuner, 
Harlow K Hoyt of The 
Cleveland Plain Dealer, and 
so on gave the Scientific 
American article much 
space I’rom Maine to California and 
from Winnipeg to San Antonio, millions 
of newspaper readers had their attention 
called to the first discoveries of their 
kind ever announced in the field of 
Shakespearean research. Nearly u hun¬ 
dred prominent journals devoted ©di* 
torials to the ensuing controversy. Dur¬ 
ing one week, The New York Timet, 
The New York Post and The New York 
Sun commented at length. On January 
[Please turn to page 299) 
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OUR POINT OF VIEW 


Proportion 

I N his tliought-provoking article on “Man’s Earthly Future,” 
concluded elsewhere in the present number. Professor 
Mather points out that, even though man now seems to have 
learned to control the environmental factors that invariably 
have exterminated other higher mammal species within 
3,000,000 years, and thus may survive indefinitely, he may 
lose this ability and thus may end in the same oblivion as 
tlie rest. 

Judging by comments heard here and there in conversation, 
many prefer to believe only the best They do not like to 
think of this old Eiarth which they call “ours” rolling on and 
on through space without the presence of man to adorn it 
and, as thev put it, take care of it This earth with none to 
work the soil and fisheries and mines, none even to run away 
with Kentucky hordes of gold or bother to look at them, 
everywhere peace revolting thought 

But if this old Earth had a consciousness and voice it 
might chuckle and say, “Oh, don’t worry I hardly knew ht was 
here. I’ll get along fine I always did ” 

There is. however, sound scientific basis for the cheerful 
statement that if man became extinct men would evolve again 
from some of our cousins the apes If not. then from our more 
distant cousins the monkeys And if all the primates became 
extinct, more would evolve If all the higher animals became 
extinct, in time the same animals would evolve, provided the 
environment were the same. All this might take a billion yeais 
or so but what’s a billion years in the course of cosmic tune''' 
So man, modem man, civilized man, mav be taking himself 
just a bit too seriously What he most needs here is a sense 
of proportion —A G I 

No Block lo Progress 

R ecent controversy belyyeen the Federal Communica¬ 
tions Commission and Radio Corporation of America 
brings once more to attention an important phase in the 
development of television Shall television transmission be 
commercialized — thus, as some hold, freezing television 
Standards to the detriment of technical development or 
shall commercial television programs be withheld and the 
art continue on an experimental basis’ 

Analysis of this problem requires some reiteration of what 
has gone before Detail in a received television image depends 
on the number of lines into which the original has been broken 
for transmission The receiver of course, must operate on the 
same line standard in order to reassemble the image so that it 
can be seen A receiver designed for operation on a 441-linc 
signal, for example, cannot receive the images from a trans¬ 
mitter that 18 aperating on a 605 line standard Then, too, tele 
vison transmitters arc costly to construct, expensive to oper¬ 
ate. Television companies cannot continue experimental work 
indefinitely unless permitted to acquire some financial return 
on their investment And the only logical way to receive such 
return is to sell advertising time on the air, just as is done 
by sound broadcasters. 

Opposite as these two factors of standardization and finance 
may appear, they are inseparably linked. A line standard 
must be set before a satisfactory system of commercial tele¬ 
vision can be established. And the 441-linc standard that is 
being used by Radio Corporation of America fa under fire as 
possibly not being the last word. Some commentators feel 
that an attempt to establish commercial television on this 
standard would result in the freezing mentioned before 


Let’s look at it this way In this writer’s opinion, 441-line 
television is good. Sometimes it is excellent There is plenty 
of work for engineers to do. for some time to come, in im¬ 
proving the consistency of excellent reception, decreasing 
the times of poor reception And this work can best be done 
if a standard basis has been set up There will be one less 
variable for them to consider, one more fixed point from which 
to operate 

If this fact tan lie coupled with an opportunity for the tele-” 
vision companies to realize a return on their investment, the 
picture will look brighter With money coming in, they will 
be able to improve their service, produce better programs, 
make technical advances that would be impossible otherwise 
Without such financial support, television may languish in the 
laboratory for years to come It all boils down lo this Good 
television is available now Let’s make use of it, study it under 
wide-spread operating conditions, improve it as much as pos¬ 
sible Setting a 441-line standard will not result in freezing 
progress Rather, it should result in tremendous acceleration 

—A.P P 

An Unwanted Investigation 

I F we are to believe the politicians, the Federal Bureau of 
Investigation is rapidly becoming an American Gestapo 
and the Bureau’s Director, J Edgar Hoover, a ruthless dictator 
with insidious power. The politicians want to investigate the 
Bureau, having already made up their minds that private 
citizens can no longer look for justice at the hands of the 
Bureau 

Of course, it may all have been a dream, but we seem 
to remember the wave of jungle law that swept over the country 
a few years ago Public enemies took their toll of human 
lives—including little babies who were kidnapped and mur¬ 
dered after ransom was paid Local peace officers were power¬ 
less, when into the fight stepped an organization that had 
long functioned efficiently but had never had spectacular 
chores to give it publicity before That organization cleaned 
up the “public enemies” down to the last unimportant individ¬ 
ual 

The Federal Bureau of Investigation, under the leadership 
of Its greatest Director, J Edgar Hoover, indeed performed 
a spectacular task in a way designed to impress criminals of its 
power against them For the new sense of security which the 
Bureau gave to the country, that country is grateful Naturally, 
the Bureau gamed a high and glorious esteem in the hearts 
of all Americans. Consequentlv it has been given the chance to 
expand and become more efficient In most resjiects, it is now 
the finest, most scientific, and consistentlv successful body of 
Its kind in the world. Its record is spotless, for neither J 
Edgar Hoover nor any member of the Bureau can be bought or 
intimidated—never could be and never will be' 

There are no political appointees in the Bureau, yet an in¬ 
vestigation of It would put the Bureau into politics simply 
because Congressmen will necessarily take sides in the ensuing 
argument. This may be the intent of the politicians—in order 
to grab some of the Bureau’s glory for their own party or to 
open up within the Bureau new patronage for party members. 
No matter what the reasons behind the proposed investigation, 
It would play into the hands of organized crime, for criminals 
would like nothing better than to see the Bureau’s powers 
Umited In any case, the whole idea is ridiculous, and if the 
investigation does go through, it is our firm belief that, not the 
Bureau, but the politicians will be adjudged guilty of Gestapo 
practices—by a pubhc that is grateful for the work of its 
Federal Bureau of Investigation and J, Edgar Hoover — OJDM. 
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Treasure In East Angua 


A DISCOVERY, unique in the history 
of western Europe, has been made 
in eastern England, The county of 
Suffolk IS alieady renowned for its 
wealth of archeological remains, hut the 
discovery of a royal ship hurial beneath 
a tumulus or sepulchral mound at Sut¬ 
ton Hoo, near Woodbridge, is an event 
overshadowing in romantic interest all 
other discoveries in that part of Eng 

When the Roman power, which for 
over 400 yeais had governed Britain, 
began at last to wane, enemy raiders, 
coming across the North Sea, started to 
invade that country The earliest of 
these were the Anglo Saxons, who were 
followed in later times by the Vikings, 
who burned and raped and pillaged to 
their hearts’ content up and down the 
whole length of Britain’s eastern sea¬ 
board. All these people were sea-rover*, 
and when their great men died they were 
buried in the ships which had carried 
them on their voyages in this world and 
would be used for a similar exciting 
existence in the next 
Clearly, the idea of an all-pervadmg 
lieace had not then entered men’s minds, 
4fter the departure of the Romans from 
Britain, a period about which very little 
IS known began, and without much doubt 
was characterized by increasmg law¬ 
lessness, fighting, and disorganization. 
But It IS known that, toward the close 
of the 6th Century, a d . Redwald, the 
third ruler of the East Anglian tribes, 
held sway in eastern England He died 


A Buried Anglo-Saxon Ship . .. Riches in Refined 
Gold and Silver Work ... A Surprise to Archaeolo¬ 
gists and Historians . . . Unearthed in England 

By J. REID MOIR, F. R. S. 


about 617 AD, and there are weighty 
reasons for believing that the treasure 
ship found at Sutton Hoo represents the 
grave of this warrior King 

R EDWALD’S history is of consider¬ 
able interest Under the influence 
of King Ethelbert of Kent he adopted 
Christianity, but, on arriving back in 
Suffolk, IS supposed, under the influence 
of his wife, to have reverted to paganism 
It is believed, however, that from then 
on he kept, as it were, a foot in each 
theological camp, and in his temple at 
Rendlesham, some few miles from Sut¬ 
ton Hoo, he caused to be erected two 
altars, one to the Christian God, and the 
other to the pagan deities If this is 
true, the nature of the burial found at 
Sutton Hoo becomes of much interest 
It was, in fact, aggressively pagan in 
character, and may represent Redwald’s 
pagan interment, while his Christian 
burial may be elsewhere at a site not 
yet discovered In any case, no traces of 
human bones were found at Sutton Hoo, 
and, while this is possibly to be ac¬ 
counted for by the non-preserving na¬ 



ture of the soil there, it is equally jkis- 
sible that no body was ever interred in 
the tumulus, which represents a token 
burial to the high gods of paganism 
The site at Sutton Hoo is on the north 
bank of the River Deben and is situated 
about 100 feet above the water. There 
are a number of tumuli at this spot, and, 
on the request of Mrs. E Pretty, the 
owner of the estate, who generously 
financed the work, Ipswich Museum 
had excavated, during 1938, certain of 
the smaller mounds. The archeological 



The western end of the ship disrovered beneath a burial mound of earth at 
Sutton Hoo, England. The burial treasure chamber lay where the ribs are missing 


A six-inch gold buckle, of horse's 
head design, from the Sutton Hoo 
burial chomber in the ship below 

results of these diggings were interest¬ 
ing, though not spectacular, as definite 
signs of boat-burials had been found, 
accompanied by cremated bones and 
certain funerary objects These at the 
time were thought to be of Viking age 
but It was clear that the mounds ex¬ 
amined had in all probability been dug 
into before, and it was not jxissible to 
decide with certainty the age of the 
burials from the scanty objects recov¬ 
ered 

In 1939, work was begun on the larg¬ 
est of the burial mounds at Sutton Hoo, 
and It was not long before Mr. Basil 
Brown, in charge of the excavation, 
came upon evidence pointing to the 
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presence of a large ship undeineath the 
tumulus Though very little of the 
actual woodwork remained, the original 
shape of the vessel was clearly to be 
distinguished by the rows of large iron 
rivets still in place in the sand, and the 
evident signs of the position of the ribs 
of the ship 

She was 82 feet long, with a beam of 
16 feet, and represented a more or less 
flat-bottomed rowing galley with 16 or 
18 oars on either side. To the west 
lies the Deben Estuary, ready to bear 
the ship away on her ghostly vovage to 
the far distant spirit land 

It IS possible to conjure up the scene 
when the burial of King Redwald took 
place. Evidently it was a somewhat 
lengthy process. First, the preparation 



A silver diih, 15 inches in diameter, 
hearing a female head in r^pouis6 


of the trench for the ship, and later haul¬ 
ing It, by means of teams of horses and 
rollers, up the steep slopes of the valley 
side These things no doubt took time 
and were followed, in all probability, by 
funerary feasts and ceremonies of an 
elaborate kind. 

All these matters are intensely mter- 
esting, but when we turn to the contents 
of the wooden tomb chamber in the 
center of the ship, these feelings change 
to amazement. The richness and com¬ 
pleteness of the funerary objects in a 
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measure compel comparison with those 
found in Tutenkhamon's burial chamber 
III Egjjit Never before has such an 
aiiav of heaiitifiil gold and silver ob 
|e( ts been discovered in a tomb in west¬ 
ern Fill ope. and no one had any idea 
that lilt Ka^l Anglian Kings of 1300 
v( urs ago possessed treasures of the kind 
unearthed Clearly, the grave was that 
of a man and the richness of the funcr- 
arv oh|ec-la indicated that he was of the 
liigliest lank There were present his 
'-piars, axe, and sword, the golden pom¬ 
mel of which, and the massive boss from 
the center of the shield, were beauti¬ 
fully decorated with intei lacing orna¬ 
ment and enriched with enamel 

The excavator of Anglo-Saxon graves 
IS usuallv more than content if his labors 
are rewarded occasionally with a brooch 
crudc'ly set with garnets, or one or two 
imperfect spearheads. At Sutton Hoo, 
however, was a massive gold buckle, 
possibly from a magnificently decorated 
sword belt and nothing less than a mas¬ 
terpiece of Anglo-Saxon interlacing de¬ 
sign Also two pairs of splendid clasp- 
plates. possibly used as armlets, with 
rich decoration of sliced garnets and 
millefiori glass inlaid and mounted in 
solid gold. 

The great purse, of which the gold 


frame lay by the side of the presumed 
site of the body must, when entire, have 
been a magnificent object The sliding 
catch of the gold frame is m perfect 
condition, and the workmanship and de 
sign of this and other objects is a revela¬ 
tion of the supremacy of Anglo-Saxon 
and Frankish art at this period 

One of the most remarkable finds is 
a great whetstone, or honing instrument, 
four-sided, with bearded faces cut in 
relief at either end, which also carried 
hronre ciiji mountings But, m addition 
to these war-like furnishings, the grave 
contained many silver objc'cls for use 
in the c eleslial feasts A great Byzantine 
dish, made in Constantinople in the 
time of the Emtiercir Anastasius, lay to 
the east of the place where the body was 
presumed to have lain Beneath this 
dish, which hears inside its base the 
name and portrait of the Emperor, lay 
a silver dish 15 inches in diameter, bear¬ 
ing a repousse female head in the cen- 

In association with these were nme 
nested silver bowls, with the same num¬ 
ber of drinking horns mounted in silver 
Thus the dead King was to be enabled 
to entertain in the world of the shadows, 
and to pay his way with the 40 gold 
c'ciins and two small ingots of gold which 
were found close by his magnificent 
purse 

It is impossible to describe all the 
funerary relics at Sutton Hoo the silver 
sjioons the numerous objects of iron, 
some for culinary purposes, and the 
much decayed wooden specimens, one 
of which may represent a musical in¬ 
strument All the relics are being treat¬ 
ed and examined at the British Museum, 
under whose auspices the final stages of 
the excavation were carried out, and to 
which, by the generosity of Mrs. Pretty, 
all the finds have been presented 
• 

Archeologists are referring today to 
the Sutton Hoo discovery as the finest 
ever made in Great Britain, perhapi in 
Europe. —Editor. 





Don’t Worry—It Can t Happen 


B^ JE\N H\RKlNGTON 


J UST about a year ago. two Gorman 
physicists who had been gunning at 
the metal uranium with neutron bul¬ 
lets, just to see what would happen, sud¬ 
denly found that they had caused the 
biggest explosion in atomic history It 
wasn't a big explosion in an everyday 
sense, no Berlin window panes rattled 
at the blast, and no one heard the noise 
But It seenii d big and loud to other phy¬ 
sicists all over the world, Tliev had 
never before known of an atomic blast 
of such tremendous energy, and pres 
ently they began to worry about it 
Scientific American, for October 
1939, contained an article, “'J’wo Atoms 
for One,” which described the German 
discovery and the fliirrv of research and 
excitement which followed The new 
phenomenon was called “nuclear li' 
Sion,” because Hahn and Strassmann, 
the two Germans, had found that their 
neutron bullets split the heaw cores of 
uranium (and a few other beaiy ele¬ 
ments) into halves 

Previous experiments had succeeded 
onlv III knocking chi[is off atomic nuch i 
and these operations released only a tiiu 
fraction of the boundless energy locki d 
up m atoms But, when uranium cracked 
in two, 200,000,000 volts of energy burst 
forth in the form of radiation, heat, ami 
speed 

Scientists have long wanted to conveit 
matter into usjlile energy, and this wim 
the biggest stc p they had ever taken in 
that direction No matter that there w.m 
still an almost astronomical number of 
Steps to be taken Feverishly they began 
to attack uiaiiiuni in their laboratories 

I T was soon apparent that ipiite a num 
her of strange and wonderful things 
happened when the uranium nucleu.s 
blew up a- tin accompanying diagram 
shows Besulc s the- two main fragments, 
a few sfiaie neutrons (two or three per 
fission) were thrown off from the oiig 
inal nucleus In addition, the two new 
atoms were- unstable, rnijiting neutrons 

chain of leactions until tiny finally sub 
sided The result was a great bodge 
podge of new atoms and extia neutrons 
Farlv last summer, in the midst of all 
this reseaiih, a chilly sensation begun 
tingling up end down the spines of the 
exjii rirueiiter. These extra neutrons 
that were lu-nig erupted — could they 
not in turn become involuntary bullets 
flying from one exploding uranium nuc 
leu8 into the heart of another causing 


another hssion which would itself cause 
still others''’ )i^asn t there u dangerous 
possibility that the uranium would at 
last btcome explosive’ That the samples 
being bombarded in the laboratories at 
(’cdiimbia University for example, 
might blow up the whole of New York 
Gitv’ To make matters more ominous 
news of fission research from Germany, 
plentiful in the- early [lart of 1939, mvs- 
leiiouslv and abruptlv stoiiped for some 
months Had government censorship 
been placed on what might be a secret of 
military importance''' 

The press and populace, gc-tting wind 
of these possihlv lethal goings on, 
raised a hue and erv Nothing daunted, 
however, the physicists worked on to 
find out whether or not thev would be 
blown up and the rest of us along with 

Now, a year aftei the original cliscov 
cry, word comes from Paris that we 
don’t have to worry — at least, probably 
not Frederic Joliot, son-in-law of Mme 
Curie, and three co workers, von Halban, 
Kowarski, and Perrin, finally traced to 
Its end the tumultuous course of the 
uranium fission chain reaction They 


found that, instead of building up to a 
grand climax, it runs down and stops 
like an unwound clock 

Their method was to measure the 
total number of neutrons emitted in one 
of these chain reactions The original 
fission liberates two or three They 
found that the remainder of the chain 
(irodiiced five or six more, an average of 
eight for each split nucleus If the pro 
cess were cumulative there should be 
far more than that 

Vt itli typical Frtncb and scientific 
- caution, they uddc d that this was per 
haps true only for the particular con¬ 
ditions of their own experiment, which 
was earned out on a large mass of ura 
mum under water But most scientists 
agreed that it wa* very likely true in 
general 

The kev to the problem is probably 
the speed of the neutrons In the orig 
inal experiments it was soon found that 
relatively slow neutron bullets were the 
most effective in producing fissions As 
the chain reaction proceeds, anti more 
and more energy is released, tlie iiran 
lum target becomes heated The extra 
neutrons ore jierhaps so speeded up by 
the heat that thev cease to be efficient 
atombiistcis Thus the reaction poohs 



the top splits the uranium nucleus .4 into fragments 1 anil II and. in addition, 
erupts three extra neutrons One of the latter may bit another uranium nucleus 
H. and split it into similar fragments and neutrons Each of the first two frag¬ 
ments may hieak down into another atom plus a neutron, as at D. The total 
number of neutrons is eight. Readers made insomnlous by “newspaper talk” 
of terrific atomic war weapons held in reserve by dictators may now get sleep 
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Railroadbed Highway 


I N the forest fastness of F'ennsylvania's 
mountains one of tins country's last 
reniaininf; frontiers is falling a virlim 
of engineering arliievement, as a small 
armv of 10 000 workrnrn cuts through 
a "dream liighwav" that is exjiected to 
be th( first link in a network of super 
high-speed motor roads from roast to 


Super-Highway Acrosn Pennsylvania Follows Old 
Railroad . . . Original Tunnels Utilized . . . No Sharp 
Uurves . . . No Steep Grades . . . Speed With Safety 

H} F. F. WOOD 


Tins foul lane divided highwav being 
Imilt at a cost of $60 000,000, is culled 
the 1‘ennsvlvanid Tuni|iike Completed, 
the Turnpike will run 160 miles over an 
old wilderness trail that was cut through 
before fhe turn of the century by a rail¬ 
road svndieate but never completed, and 
will use seven of the old tunnels Next 
summer, the Turnpike will be thrown 
open to the nation’s 27.000,000 motorists, 
huHses, and trucks as a speedy passage¬ 
way through the Appalachian Mountains 
between Harrisburg and Pittsburgli 
Tins highway is, however, more than 
just a super motor road It has military 
significance of prime imixirtance The 
Turnpike will link Pittsburgh, seat of 
the nation’s vast steel industry, with the 
eastern seaboard, permitting rapid trans¬ 
port of vital materials in time of war 
And although this factor is not stressed 
by the Pennsylvania Turnpike Coninus- 
sion, a is understood to be one of the 
major reasons that the Public Works 
Administration agreed to underwrite 
126,000,000 of the road's total cost 
At the instigation of the War Depart¬ 
ment the bureau of Public Roads even 
now IS making a detailed survey of this 
country's ,3,000,000 miles of highway 
system from a military jioint of view 


evei mindful of the need for rajud trans 
[lort of troops, guns, and suiiplies to safe 
guard our shores from enemv attack and 
protect inland strategic points 

Although Congress has often been 
told that the country’s jiresent roadway 
svsleni is adequate for the tiansporl.of 
troops, liighwav engineers jioint out that 

movement of lieaw artillery and other 
bulky militarv equipment Most of the 
high-speed roads coiistrurti-d within the 
last five years have tak< n this into ac 
(ount, but. the engineers < ontend little 
has been done to eonstnii t roads thor 
oiighly geared to tniliturv 
emergency demands 

The Harrisburg - Pitt* 
biirgli highway is, priinarilv 
a commercial road, but its 
military as|ieets have been 
(onsidered should the need 
arise for tlie rapid movement 
of troojis between tlie 
1 ities To augment this, 
girieers who designed tin 
Turniiike planned for an ex 
tension of this new super 
highway to Philadelphia 
The Turnpike was routed 
so tliat it could utilize to the 


liest advantage m vi ii of the tunnel- and 
most of the roadtii d ol thi Old South 
Penn railroad that was started 60 year- 
ago by W illiam H \ anderhill and 
Andrew Carnegie, who sunk $10,000,000 
into their entei[iri-i before abandoning 
It 

Divided by a 10-fooi parkway, the 
Turnpike is the most scientihcally ih 
signed thoroughfare ever planned, its 
engineers claim By using seven of the 
abandoned railroad-project tunnels, the 
longest of which i- a little more than a 
mile, steep grades are eliminated The 
maximum ascending grade will he no 




One of ihe many rubber-shod pieies 
of eonslrurliori eqiiipmeni used 

more than 3 percent, and curves will he 
long and sweeping, with a minimum 
radius of 1000 feet This design makes 
for a degree of sustained sjieed such a- 
never before has been possible on other 
highways Maximum .safely at maxi 
mum speed is allowed because at no 
point will a curve loom at the end of a 
long straight stretch or near the crest of 
a grade. A minimum of 1000 yard- 
vision IS assured at all times 

W'lth a total length of 162 miles, the 
highway will pass through many cuts 
and over fills that make necessary the 
excavaUon of 26,000,000 tons of earth 
and rock Along the route, the seven 
tunnels to be utilized—named for the 
mountains which they cut through—are 
Blue Mountain. KittaUnny, Tuscarora 
Sideling Hill, Rays Hill, AUegheny, and 
Laurel Hill. Sideling Hill, the longest, 
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i 1 urnptke vsili hn\e great 


runs W)50 Itvt The others av<iug( 
slightly mori than one mile in length 
The ohi railroad tunnels most of 
which were oniv about half finish) d. an 
being bored to extra width and height 
to make way for tlie wider loadway 
They will be buttress) d witli st)>el luMins 
roniretc, and slruelural glass '1 In 
rurnpike, running over a 2fH) f)H)l light 


trance to tin tunnels On fills an- 10 foot 
shoulders In the tunneis, i ars will 
tiavel on two lll^g-foot lanes Of 17(. 
liorizontal turvi's, only 10 are of more 
than 4 degrees 

Construction on the projeet is a race 
against time In ordei to ijualifv umlei 
the terms of the federal grant, the ex¬ 
press highway must be “substantially 
completed” by June 29, 1940 And the 
engineers directing the gigantic task say 
It will be ready for the public by the 
Fourth of July If the road comes 
through on time—and with the pace 


alri-ady stt, this seems assured- it will 
si’l a record for high-speed constiurtion 
of high-s[)eed highways 

Becaiis) of the necessity for speed in 
building, the 27 contractois engaged on 
operations have moved onto the righl-of 
wav with the most modern excavating, 
grading, and road-buildmg eipiipmint 
Gone are most of the old fashionof sti-el- 
wheel earth movers In thetr stead are 
some .100 to 400 fast moving, riibher 
shod inurhini's Some of the earth-mover 
tires, designed cspeciallv for this tvjii- 
of hig-load operations, measure eight 
feet in height, weigh nearly 1000 pounds 
and give increasi-d traction to the large 
excavators, some of which haul 30 cubic 
yards of earth and rock per trip 


V-,4 that riihlier-shod eijuipment reduces 
operating costs as much as iine-third and 
speeds till operations so greativ that the 
highway will be coinfileted in one third 
the time it ordinarily would require with 
less modern tolling stock W H Elliott, 
technical director of design for bus, 
truck, and earth-movei tires for the 
B F Goodrich Company estimated that 
more than four-fifths of the machinery 
used bv contractors on the 160-mile 
highway project is rubber-shod, bring¬ 
ing the total number of units to 1000 
Novel before have highway builders 
undertaken to tunnel a roadway through 
such a mountainous region The moun¬ 
tains range from 2000 to 3000 feet in 
altitude in some of the most picturesque 
country in North America Pennsyl¬ 
vania’s other two major highways, the 
Lincoln and the William Penn, have 
solved part of the transportation prob 
lem in the state, but the rapid increase 
in traffic left these two roads inadequate 
to handle the greater volume The Lin¬ 
coln Highway crosses the mountainous 
region with steep grades and sharp 
curves, and the William Penn follows 
the winding Juniata River and crosses 


one range the 'Mlegliinv isidipniiiil 
‘scientific protection is given workiTs 
on this giant tunneling jiroiict A1 
though Pennsylvania has no complete 
dust-(onlrol law, the Turn juke Cominis 
Sion is following New York’s slulute 
closely with niandalorv wet drilling 
when the dust content of the tunnels ex 
ceeds the allowable limit 

Altogether, 114 bridges will be built 
along the highway, and several viaducts 
will he necessary to elevate the high¬ 
speed Turnpike The 600-fool New 
“Stanton Viaduct in Westmorland County 
is the largest of these spanning a 1400- 
foot-deeji valley It will carry the Turn¬ 
pike over two highways, a railroad, and 
a creek A trip over either the William 
Penn or the Lincoln Highways involves 
a cumulative total ascent of 13,000 feet 
while the total climb on the Turnpike 
will be less than 4000 In eliminating 
10.000 feet of climbing, the Turnpike 
lessens the dangers of skidding on ice 
coated inclines 

Bc-cause of the elimination of steeji 
grades and a shortening of the route over 
the mountains to the eastern seaboard 
the Turnpike will save up to $27 for 
heavy trailer-trucks, the engineers i-sti- 
matf and a proportionate amount for 
light passenger cars Toll charges will 
range from $1 25 for motorcar-- to $10 
for the heaviest trucks 

Traffic engineers estimateil when the 
Turnpike was designed, that 1 300,000 
vehicles of all types will use the high¬ 
speed highway during its first year and 
that traffic will increase to mure than 
2,000,000 by 1945 This “vardstirk’' of 
future super-highwavs involves every 
known principle of engineering skill, 
and the many ideas tested in Us con¬ 
struction will he valuable to undertak¬ 
ings on an even larger scale It gives 
America a send-off to a national network 
of super-highways to aid commercial, 
pleasure, and military needs of the 
nation. 
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The Earth Errs 

Man’s Most Accurate Oock is the Rotating Earth 
but the Earth Goes Fast and Slow . . . Science Must 
Keep Eternal Watch on its Subtle Changes 

B> HENRY NORRIS RUSSELL, Ph.D. 

Chairman of the Department of Aatronomy and Director of the Obaerva- 
Observatorv of the Carnegie Institution of Waahlnglon 


T he important error in a time piece 
IS Its error of rale; it keeps on get 
ting more and more wrong from dav 
to day ’let, though we demand rela 
lively liigh precision of time measure 
ments. both in practical matters and in 
scientific work, it is harder to get a 
good standard unit of time than of 
length or of mass Experts can construct 
a standard meter or standard kilogram 
with the utmost care and of the least 
perishable materials, compare it as ac¬ 
curately as possible with the interna¬ 
tional primary standard, and keep it in 
a vault at the Bureau of Stand¬ 
ards, whence it is taken only rarely 
to test other subsidiary standards 
But we cannot keep a standard sec¬ 
ond, or dav or year, in a vault at the 
Naval Observatory to be taken out when 
we want it We must catch time on the 
wing and can measure it only by the 
motion of some body, which is moving 
as nearly as possible under undisturbed 
and uniform conditions Our best clocks 
aie kept in air-tight cases, in a partial 
vacuum, and in deep underground 
vaults, tliermostatically maintained at a 
1 (instant temperature, yet, despite the 
ingenuity of tiieir design, their readings 
will not agree for more than a few weeks 
at a time It does no harm if one clock 
lulls a little fast compared with the 
other, so long as it does so at a uniform 
late This can be very easily allowed 
for, but, although such adjustment has 
been made, the readings of the best 
eliK ks begin, after a few weeks, to dis¬ 
agree by much more than the error of 
rei ording them 

Better things may be hoped from the 
"crystal clocks” which depend upon the 
very rapid but very uniform vibrations 
of a suitably-shaped piece of quartz, 
under < lectrii al stimulus Such a crys¬ 
tal reminds onr of the advertisement 
that was sometimes seen in the days of 
primitive niei lianical refrigeration "A 
fake of ice n< vet gi ts out of order " 

But we have a more easily available 
moving body, whifh gives us a scale for 
time meusuremt III which surpasses in 
unifoimilv that of aiiv device of human 
conslriirtion — naiiielv the rotating 
Earth on which we live 
The Earth is very log and very heavy, 
and IS rotating freely as it moves in 
empty spdi e The attraction of the Sun, 
winch holds It in its orbit, has no m- 
fiucnie at all on its rotation, neither has 
that of the Moon or the planets •— with 
one reservation The differeiires of at 
traction of the Moon or Sun upon differ¬ 
ent portions of the Earth, which are 


known as tidal forces, cause the waters 
of the ocean to move over its -surface, 
and these motions, when they produce 
(urrents in shallow water, are attended 
by friction This friction produies heat 
at the expense of the Earth's ene>gv of 
rotation, and therefore tends to slow the 
rotation down It can he lalculated, 
however, that a continuous frictional 
loss at the rate of a billion horsepower 
would cause a lengthening of the day by 
about a thousandth part of a second at 
the end of a century No humanly con 
structed dock can even remotely ap¬ 
proach this degree of acturaev in run 
ning Our only chance of detecting so 
small a change in the Earth’s rotation is 
to compare it with some other motion 
which 18 still less liable to disturbance - 
and this may be found in the orbital 
motions of the Earth around the Sun, 
and the Moon around the Earth These 
are affected, m a very lomplicuted man 
ner, bv the mutual attractions of the 
three, and of the planets But these 
effects can be. and have been, calculated, 
and precise allowance for them can be 

The story has long ago been told in 
these columns how Fothenngham, by a 
careful study of the records of eclipses 
observed in classical antiquity, proved 
lieyond a doubt that such a change has 
aituallv occurred, and that the Earth, 

I onsidered as a clock, is very gradually 
running slower and slower 

S INCE- the era of telesiopic observa 
tion began, other moving bodies, 
such as the inner planets and the satel¬ 
lites of Jupiter, have also become avail 
able as checks upon the Earth's rotation 
The Moon, which moves fastest in the 
sky, gives the best check 

Now It has been known for a century 
or so that the Moon’s observed motion 
did not agree exactly with the best cal¬ 
culations, but these calculations are so 
intricate that it was only the classic 
work of the late Professor E. W Brown 
which settled conclusively that the 
effects of the gravitation of all known 
bodies had been accurately calculated 


But the Moon, comiiared with Brown's 
tlieory, still shows serious and very puz¬ 
zling deviations, which are not steadily 
progressive with the time hut fluctuate 
irregularly Compared with the Moon's 
motion as a standard, the “clock” based 
on the Earth’s rotation ts sometimes fast 
and sometimes slow E'rom the most re¬ 
cent discussion, by the Astronomer 
Royal, Dr H Spencer Jones, it appears 
that, after allowance has lieen made for 
the slow progressive change revealed by 
the ancient eclipses, the Moon was Id" 
(of arc) behind its calculated position 
in 1681, 15" ahead in 1785, even with it 
tn 1863, 16" behind in 1898, 10" behind 
in 1920, and 16" again in 191,'i Since 
the Moon takes 18 seconds of time to 
move a second of arc this means that 
our Earth clock was 23 seconds fast in 
1681, 27 seconds slow in 1785, 29 sec 
onds fast in 1898, 18 seconds fast in 
1920, and 29 seconds fast m 19,15 Dur 
ing the last part of the 19th Century, it 
ran fast al the rate of four hfths of a 
second a year, then it changed and ran 
half a second a year slow, 20 years later 
It began to run fast at about the same 
rate as before The observations suffice 
to show that these changes look place 
witbm two or three years; they can not 
be made accurately enough to follow the 
alterations from month to month 
Such changes as this can not he ex 
plained at all by tidal friction (which 
can only slow the clock ) unless we as 
sume that the friction is usually heavy, 
and 18 “let off” at times when the Earth 
appears to run fast But anv such as 
sumption plays havoc with the ancient 
eclipse records, and demand'- that we 
believe that gigantic changes in the 
ocean tides and currents took place 
about 1898 and 1920, when mariners 
observed nothing unusual 

There is but one solution to the 
puzzle—found by Brown--namely, 
that the sizf of the Earth is subject to 
change If the Earth should shrink uni¬ 
formly by one part in a million its rota¬ 
tion would become more rapid, and the 
day would shorten by two parts m a 
million — as follows from elementary 
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principles of mechanics The changes 
in the speed of rotation in 1898 and 1920 
amounted to 1 3 seconds per year, or 
one part in 24,000,000, so that tliey could 
be explained if our planet at the former 
date (or ■within a couple of vears of it) 
expanded by one part in 48,000 000 of 
Its diameter tlial is, bv ten inches- 
and shrank hack to nearly its former 
size 20 years later Tliese clianges must 
have affected the mam hodv of the 
Earth, and been fairlv uniform, for 
otherwise sea-level would have been al 
tered along the toasts No one has any 
idea what processes in the deep interior 
of our planet caused them, but the as 
sumption that they happened uccoiinis 
for the observed facts, and nothing else 
that has so fat been suggested does so 
at all One check upon the hviiothesis 
IS possible If the “fluctuations’ of the 
Moon’s motion realiv ai ise from . hanges 
in the Earth’s rotation and heme in oui 
ordinary time-standard they should re¬ 
appear in the case of eyerv moving as 
tronomical body which can be observed 
with sufficient accuracy 'Ihese should 
all run ahead of calculation, or fall be 
hind It. in the same years, and by 
amounts proportional to their own ap 
(larent rates of motion 

This test has been applied bv Jones 
in hiH recent paper The olhei astro 
noniical motions available for a lest are 
those of the Earth about the him (or ol 
the Sun in the heavens l of Mercury 
around the Sun, as shown bv the times 
of his observed transits and of Venus 
about the Sun 

The discussion of matt rial ol this sort 
demands a thorough knowledge of the 
details of the obsc-rvations which are 
considered For example, the apparent 
motion of the Sun may be studied either 
in an east-and-west diri-clion (light as¬ 
cension ) or north and-soiilh (declina¬ 
tion) The former gives the larger ob 
servable effect, but it deiicnds upon ob 
servations of the times of transit of the 
Sun’s limb across the wires of a meridian 
instrument (its brightness being of 
course greatly diminished by suitable 
screening devices) 

The personal equation or individual 
peculiarity of the observer in noting the 
moment when the edge of the great 
round disk just crosses the spider- 
thread, may be very different from that 
which holds good for the same man in 
watching a star — a mere point of light 
-transiting the same system A great 
many different ohseryers were at work 
during the 170 years for which obserya- 
tions were obseryable, and their un¬ 
known personal pectiliarities render the 
observations less trustworthy The de¬ 
clination observations, though not 
ideally accurate, are less troubled in this 
way Again, the observations of Mer¬ 
cury’s transits are of greater weight than 
those of Venus, in the daylight sky 

The net result of Dr. Jones’ analysis 



Flueluatiunii in tin longilude of the Moon, from ohnervations of ihe Moon, Sun 
nnH Mercury Reproduced from Monthly Notwei Royal Amronomiral Sorielv 


made with his rharacterisiic tlior 
ougliiiesh and aceiiracv is ihal the 
londiti.in >-i(oken of above- is sati'-lied 
The- citlii 1 c c lestial motions show "fliii 
Illations’’ III the same direction and al 
the same tune as the Moon s mcction, and 
these are of just the amount which 
would re-siilt if the Earth, as a c lock was 
wrong to the extent indic alc-d hv llu 
Moon s motion To he more precise, the 
ohseived and calrulatccl effects agree 
within 2’o pcicent. with a probable 
c-rror of T* percent The evidence that 
the fault i^ ualK with can Earth c (cm k 
IS thfrefon- i-nliri-lv eonclusivc- 

These- conclusions ale rcmaikalilc 
enough, and mav sonic cluv be of great 
importance- to geophysicists, m studies 
of the clc-i p interior of our planet I'li 
tile usiiciiicimc rs of the present and 
liiiuic the \ as-,igii something mole than 
a "life sciilciiic ol liard lahor Wc 
milsl kec p on olisc-rviiig the Moon’s posi 
Iicai 111 llic skv as cdlcn .mil .is accii 
i.ileK as wc (.111 ‘ withoiil c-nd, if pose 
• cr ii-si Only he cluing so , an wc keep 
acioimt III the iiiipri dll table (liangc s of 
till EaitlTs ~izt and of its biliaymi as 
a clock and only thus can we provide 
Olirsi-Ki s with a reliable liiiu s( ah It 
IS to be like poverty somellnng wc 
always buvi with ns 

f|'t|ll-s|- obsc-ivaliciiis of the Moon 
A wc II- lurnicrly made mainly with tlie 
nii-riclian e ircic The cl.flif ullies of ob 
serving a large disk already mentionc-d 
are not ipiite as bad as for the Sun, but 
arc- still fireseni, but the average devia 
ticin fill a whole year gives a reliable- 
value '\s a cheek ui>on these, photo- 
gra|ihii observations wc re initiated 
some 2(1 vears ago \ snap-shot of tin 
■Moon, in till iiiiddb of a time exposure 
on the bill rounding stars was obtained 
hv a veiv ingenious method devised bv 
Proftssoi E C. Pickering These plates 
gave aceurule deUiminations, but the 
necessary culrulalinnb were long and 
costly when hundreds ol ohservalions 


were clesirrd — and the method has been 
abandoned in favor of a simpler one 
'Ibis IS the old scheme of observing the 
oc (iilldticins of stars bv the Moon From 
the tabular values of the position and 
moliun of the Moon the exact time at 
wliii li she will hide a star of known posi¬ 
tion from an observer at a given spot on 
Earth lan be eakulated, and the dis- 
c ordutic c s between these predietions and 
the (disc r\i-d times afford the desired 
evidence how far the Moon is ahead of 
prediction or behind 

There are plenty of stars wliose dis 
appearance behind the dark side of the 
Moon can easily he observed with a 
telescope of moderate size, and ama¬ 
teurs as well as professional astrono 
niers can make- valuable observations 
in tills wav It IS necessary of course, 
to know ill! (rn-enwieh time - - or other 
standard time- - at which the star van 
ishes with an erriu of a seeond at the 
worst Hefore the days of radio this was 
not easy foi the amateur to do, but 
nowadays enough nceiirate time-signals 
arc avuilahle to enable anyone to cheek 
Ins rtock or watch daily or oflener Bv 
collecting and working up observations 
of occultutions. Professor Brown and Di 
(.omrie of London sue reeded, in a very 
lew yeais and at small expense in 
doubling till- dc i uraev in which the pc.si 
lion of till- Moon was known (that is 
the average amount of its dev lation from 
the tables for u given year I The cal 
eulations invoKecJ arc simidi- enough 
but rather tedious but Brown and 
Coinrie found that llieii- were amateui 
computers as well as anialeur observers 
who tiked to work with logarithms, and. 
when provided with suitable instructions 
and blank (oims did the euleuiations fivr 
pleasure 

Amateur and prolc-ssional astrono 
mers, in co-operation, arc thus adding 
vcarlv to our knowledge of things whose 
very existence was hardly suspected 20 
vears ago. — Mount Wilson Observa¬ 
tory. hrlaaary 28. 1940 





Man’s Earthly Future 


The Earth's Natural Resources Should Suffice for 
Another Thousand Years of Gvilization . . . The 
Outlook for Man is Far From Pessimistic 

By KIRTLEY F. MATHER 


RhsuMK hi llu first fiarl oj the present 
article till author pointed out that the 
Earth IS sale and uill remain suitable 
for hie lor many more millions of years^ 
that Its present climate is not its typical 
rlirnatr, u'hii h has been and will again 
be more genial all over its surface, that 
man is an animal and that few species 
of animals have lasted more than two 
or three million years, the average be¬ 
ing more like half a million years, and 
that our species. Homo sapiens, there¬ 
fore should last that long He also stated 
that most species of animals have gone 
doun because of their inability to adapt 
themselves to altered environments, but 
that Homo sapiens, uniquely, has learned 
to control his environment through the 
(liver use of material things He has 
enough of some things for his use in 
definitely but at present is using up 
others, such as petroleum, at a prodigal 
rate 

I In Two Parts - Part Two) 

A THOUGH petroleum aflortls an ex- 
(ellcnt illustration of the relation 
of non renewahli resources to the 
attivities of man, it is liy no means 
typiial of the items comprising nature’s 
acruniiildteil capital For nearly all of 
llu important non-rt newahle resources, 
till known world stores are thousands 
of times as great as the annual world 
(onsiimptioii instead of less than a him 
dred times But, for the few which, like 
pelrideum, are not known to be avail¬ 
able m such \ast quantities, the story is 
mill li the same Substitutes are already 
known III potential sources of alterna 
tm ^upplv are alieady at hand, in quan 
titn s aili qujte to meet our < urrent needs 
for at li asi two oi three tliousand years 
Then is ihi refore, no prospect of the 
immini iil i \liaiistion of any of the es 
SI nlial raw mati i lals, so far as the world 
as a whidi Is lomerned, provided our 
demands for tin m are not multiplied 
ru|iiillv in till future 

That of loiirsi, raises another ques 
tiiin ill till di inand for non renewable 
11 sunn IS irii n ase niati ri.illv m the fu¬ 
ture and tfiiis liasti n tin ir exhaustion”'' 
lii'i ailing till fai t tbal the human pojiu 
latiun of the b.arth has nn reased almost 
hvi fold in number in tin last .300 years, 
WI might well be feariiil on that score 
Till sindv of torrent population trends, 
howi VI r makes it readily aiiparent that 
till III\l ft w liiiiidrtd VI ars will by no 
means duiilicate that record of the past 
If piesinl trends continue the all-time 
in-om the Euhteenth BljmH XI Lecture delivered 
lU^Ule^Columbus^Ohio convention ol the American 


maximum population of the Unilerl 
Stales will be attained about the year 
1070 and will total little more than 
130,000.000 souls* Thereaftei except 
for possible influx of immigrants from 
other countries, no further imreas* in 
numbers is to be expected 

Accurate figures are available for 
only a few other countries, such as Frig 
land, France, and (>ermanv. hut there is 
a strong probability that the all timt 
maximum for the “white” races will be 
le.iched during the last third of the 20th 
Onturv and for the entire population 
of the Karth before the end of the 21at 
Century Although the human family 
lias doubled its numbers since 1860, it 
IS extremely iinlikelv that it will eyer 
riach twice its present number of ap 
proximatelv 2.000.000,000 The pressuri 
of demand for non renewable resourtes 
will not. tin refore beiome acute be 
1 aiise of th( increase in )>opulation in 
the near future Mother Karth is a very 
wealthy benefactress, and our biiilage 
of [ihysical rrsouices is far greater than 
ordinarily supposed 

T HFKE is howevei, anothei leasoli 
whv ciirient consumption ol non 
II newahle lesoiines cannot he taken as 
the basis for computing the “life" of 
siK h stores of basic materials The de¬ 
mand foi automobiles, telephones, ra 
dios airplanes, zippers, is today very 
unevenly distributed Only a small frac 
tion of the human population uses such 
things in any large amount Other (leo- 
|)les arc beginning to demand them and 
will do so increasinglv as they bet ome 
acquainted with the “benefits of civili 
/ation ” In a few di-cadc*s. unless we re¬ 
turn to savagery, the woild demand for 
many non-renewable resources will be 
twice or thrice that of today 

Taking dll these things into consid 
eialion it would appeal that world 
stores of needed natural resources are 
adccpiate to supply a basis for the com¬ 
fortable existence of every human being 
who IS likely to dwell anywhere on the 



face of the Earth foj something like a 
thousand years to come 

Even so, there may be found here an 
excuse for the policy of “grabbing while 
the grabbing is good,” which motivates 
many individuals and nations at the 
(iresent time That excuse might, of 
< ourse. he offset hv the suggestion that 
there IS no need to take thought for a 
morrow a thousand years hence, if we 
have anv respect for the ingenuity of 
our remote oflsjiring There is, however, 
another phase of current trends in hu¬ 
man history that should not he over¬ 
looked in this connection 

One hundred years ago. something 
like 80 percent of all the things man 
used had their source on farms most 
of the energy used to do the work of 
the world came from the muscles of liv 
ing bc-ings and from falling water To 
day only about 30 percent of the things 
man uses come from things that grow, 
most of the energy with which work is 
done, comes from petroleum and coal 
For a century or more, the policy has 
been to use relatively less of the annual 
income and more and more of the stored 
capital 

Now comes the change Automobile 
steering wheels are made from soy 
beans, piano keys from cottage cheese, 
innumerable articles fashioned of plas¬ 
tics are produced m part from corncobs 
and alfalfa, multitudinous metal and 
rubber substitutes are synthesized from 
various farm crops. Energy is transmit 
ted at high voltages for hundreds of 
miles from hydro-electric turbines A 
considerable portion of the annual 
budget for research is being devoted to 
progress in the direction of using more 
of the renewable resources—man's an¬ 
nual income and leas of the non-renew 
able resources—nature’s stored capital. 

What this new policy will mean la 
readily apparent With progress along 
such lines, the pressure for political 
control of metalliferous ore deposits, 
coal fields, and oil pools is lessened. 
Much of the physical basis for inter¬ 
national jealousy is liquidated. At last 
the intelligence of science may make it 
truly practical to beat our “swords into 


274 



MAY 1940 


SCIENTIFIC AMERICAN 


275 


ploughflhareb, our spearn into pruning 

Again comes the insistent question 
from the pessimistic critic Is there land 
enough? Is there sufficient fertile soil 
to provide adequate food and in addi 
tion the plant materials for the ever 
exfianding chemical indu8trie\'' And 
again we hear the same reply Yes, there 
IS enough and to spare J D Bernul 
computes from apparently valid data 
that the cultivation of 2.000,000,0()() 
acres of land by the metliods now in 
vogue in Great Britain would jiiovidi 
an optimum food supply for the entirt 
population of the Earth “Two billion 
acres is less than half the present < ulli 
vated area of four billion, two hundred 
million acres itself hardly 12 percent 
of the land surface of the Earth ” And 
111 this calculation no account is taken 
of the increased yields that may confi¬ 
dently be exfiectrd from the continuing 
research of agronomists, plant breedets, 
and experts in animal husbancirv not 
t» mention recent dc'velopmc ills in ihc' 
new science of the soilless growth of 
plants Ividently, the prc'dictioiis of 
Malthiis notwithstanding mankind 
need have no fear that increasing popii 
latioris will place an imiiossihlc burden 
upon the available sources of food Mu 
man ingcniiitv intelligent use of ic* 
newablc resources wise adjustment of 
structures and habits to environnie ntal 
conditions seem compi'tent to dispel 
that dreael shadow 

B G'I these' opiimistie e one liisions 
concerning the relation of man to 
the non renewable and renewable re 
sources essential for comfoituble exis 
tenc e are ha»ed upon worle! stutisties 
Obviotislv they do not apply with eipial 
forte to the' economy of indivnliial iia 
tions No nation, not even the Novat 
Union, Bra/.il, or the United .state s of 
Americj. tnibraees within its political 
frontiers a sufficient variety of geologic 
structures to give it adequate supidies 
of all the vuiiotis metalliferous ores 
necessary as raw materials for modern 
industrial opi-rations The United 
States, foi example, must impi>rt nickel 
tin, antimony, chromium and piatiniini 
if American maniifac tuiers are to use 
those metals in the fabrication of ar¬ 
ticles essential to what we are pleased 
to call the civilized wav of life' Like 
wise no nation enjoys a sufficient vaiiely 
of climatic conditions to permit all kinds 
of food-stuffs to be grown on its farms 
and fields or gathered from its forests, 
and to allow the growth of all the various 
plants contributing raw materials to in 
dustry The United States, again the 
most significant example for us, is forced 
to import all the bananas, coffee, tea. 



■ Broolu gmeny, "The Stratety of Rses M»t«- 


eaniphor, coconuts flax, jute i|uinine. 
rubber and shellac, consumed in this 
country, either from foreign countries 

entirely possible that within a few dec¬ 
ades, substitutes of domestic origin may 
be available to take the jdaci of many, 
or even all of sue h commodities or that 
plant breeders and agronomists niny 
find a practical wav of extending the 
geogra|ihie al limits of some of the jilants 



whose products aie consideied e-ssen 
tial so that any nation oi e u|iMng a large 
fiaetion of any lontmeiit may ae tiially 
be self sufficient But foi the jiiesent 
and iirobablv for u long time to come 
it IS evident that eveiy nation is depen¬ 
dent upon many other nations for the 
raw materials that it needs foi its own in 
diislnal prosperity 

I’erhajis llu most unjioilaiil fact i on- 
< (I iiing the life of man today is this fact 
of inti'idi pendcnce No nation, com¬ 
munity OI iiulividual cun gain any last 
ing ine-asiiie oi security without taking 
that tail into e onsideiation The re 
soiiiees that man must iitili/e, if he 
wishes to escajie the fate of his less in¬ 
telligent relatives now known only by 
their fossil remains are unevenly elis- 
fribiited and locally concentrated The 
teehniepies of eliseovering and utilizing 
them are now fairly well known, but 
satisfactory jiroceduies for making them 
and then jiroduets available to all mem¬ 
bers of the human family are not close 
at hand 

The veiy sedulion of the physical 
problems which man encounters in h-s 


attempt to maintain Ins foothold upon 
the Earth brings him all the more force¬ 
fully into bruising contact with pay- 
chical and sjuntudl jiroblems that must 
also be solved if he is to continue liis 
existence on this planet The critical 
question for the 20th Gentury is how 
eaii two or three billion human beings 
be satisfactorily organized for the wise 
use anel equitable distribution of re¬ 
sources which are abundant enough for 
dll but are unevenly scattered over the 
fae 1- of the Earth''' Clearly, the future of 
man eleqiends iijion finding and applying 
till' correet answer to that specific but 
tar rear hiiig ipiestion 

Man IS not only a specialist in the art 
of e oordiiiated activity, but the trend 
toward organization is recognizable in 
the entire developnit nl of cosmic ad- 
minisiration Electrons, neutrons, and 
(irotoiis ari organized into atoms, atoms 
into niolei iiles. molecules into com- 
IKiiinds, some of the comjioiinds jirove 
to be cells, and these an organized to 
form individual plants and animals. 
I atest of ail in the history of creative 
evolution certain individuals have been 
organized into societies Transcending 
all that has gone before is the develop¬ 
ment of human society, obviously the 
most difficult, but at the same time {mi- 
triitially the most glorious organization 


T 'R O anlagoiiistii ulterri.itives pie- 
sent themselves as iiossible bases for 
this orgam/ation The issue between the 
two has never before been so clearly 
drawn as it is today 'Ihe social gioup, 
whctlui It bi the faiiiilv the industrial 
or < oiiirnt ri Id' i omjiany or tin jiiditical 
unit, may hi organi/id on the princijile 
of regimentation or it may be developed 
diiordiiig to dcinoi ratii jirincipleH 
Both methods are being tried under a 
variety of conditions, and each has 
something to be said in its favor Rut 
both cannot be eijually conilucive to the 
I oritiiiuing existence of mankind One 
or ihe other must be selected as the basis 
tor the fiituie seciirily of man 

If regimentation bt the choice then 
till great mass of humankind must be 
named fill obedii net — blind, unques¬ 
tioning, but superbly skilful obedience 
I In educdlor becomes the inicllei tiial 
.iiid spiritual counteriiarl of the drill- 
si-igiant 111 the army This is no menial 
task, nor is its object ivi a mean one 
Skill IS a commodity of which there is 
never likely to be an ovi r 'Ujiply On 
the other hanil, if democracy be the 
I hoice, the great mass of humankind 
must be trained for wise, self-deter- 
mmed < o-operation Precisely those 
ipialities of mind and heart which have 
long been extolled in Christian doctrine 
must be developed to the fullest possible 
extent Not only skilfiilness but also the 
ability to govern oneself, the eternal 
prerequisite for freedom, must be de- 
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yrioperf in each member nf the group. 

In so far as physical existence is con¬ 
cerned, there would seem to he little or 
no choice between the.se alternatives. 
Perhaps, human nature being what it is 
today, the regimentation nf society may 
temporarily be the more efhcient meth¬ 
od. But the full circle of organii law 
embraces more than mere existence. 
From the continuity of the evolutionary 
process, there has emerged a creature 
who 18 aware of vivid values in life that 
may be found beyond the goods neces 
sary for comfortable exislenee Ideas 
and ideals are powerful determining 
factors in the world today, and among 
them the ideal of freedom for the in¬ 
dividual in the midst of social restraint 
is the most vital and compelling of all 
Though it baffle our scientilu tools for 
measurement, it is none the less a reality 

I T IS in the yearning for freedom the 
love of beauty, the search for truth, 
the recognition of moral law and in the 
awareness of spiritual forces that human 
nature is distinguished from all other 
aorta of nature Man shares with other 
animals the need for satisfactory eco¬ 
nomics, for adequate food and shelter, 
for the goods essential to existence, but 
his needs transcend these physical fac¬ 
tors because his nature differs from 
theirs 

Regimentation may lie gtnid for man 
as an animal; through that type of social 
organization his need for goods mav be 
efficiently supplied But regimentation 
IB certamly not good for human nature 
as thus distinguished Experience veri 
lies what wisdom foresees, regimenta¬ 
tion stultifies the spirit destroy.s per 
sonality, standardizes thought and 
action Worst of all regimentation 
means stagnation of the creative proi'ess 
and, as we have seen, stagnation among 
the more complexly organized verte¬ 
brates has led inevitably to extinction 
If man attempts to live by bread alone, 
mankind commits collective suicide 
Apparently the best and perhaps the 
only chance foi mankind to succeed in 
the quest for security is through prog¬ 
ress in the art of living on a high spiritual 
plane rather tlian through exclusive at 
tention to the si lenre of existence on a 
purely physical level 

To put this same ihouglil in nioie spe¬ 
cific terms, it means that coordinated 
activity directed toward effli itnl or 
ganizulion of indiviihiul'- imist become 
co-operative activity directed toward the 
enrichment of personalilv within an 
efhriently organized soruty This re 
quires both intelligence and good will 
Fortunately these charai teristies ate 
uniquely di velo|)td in tin sjiei i,-s of 
placental mammal with whirh we are 
preeminently concerned Man is a spe 
cialist in the use of both The trend of 
tbe past 5000 years may well rontinue, 
despite numerous temporary setbaeks 
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throughout the next few centuries at 
least 

It IS sometimes suggested that because 
man has specialized in brains, brains 
may cause his downfall, just as prc 
siimably the overspecialization in ex¬ 
ternal armament contributed to the 
downfall of certain herbivorous dino 
saiirs That argument by analogy is 
however, heavily punctuated with falla¬ 
cies There IS as yet no evidence that 
mankind is weighted down with a super¬ 
abundance of intelligence On the con 
Irary, it is failure to act intelligently 
that endangers individuals and groups 
in the midst of competition To see in 
advance the remote consequences of con¬ 
templated action is an ability which 
ought to be increasingly cultivated 
rather than scouted as a menace 

There seems to be no good reason why 
a sound mind should not be accompanied 
by a sound bodv If the number of psy 
chopathir individuals is increasing in 
this high-speed, technologic age, it is a 
challenge to be met not by bemoaning 
the imminent collapse of civilization but 
by intelligent adjustment of habits and 
activities to the new demand of the new 

The roots of self-centered individual 
iHfii may be traced backward for at least 
tiOO.OOO.OOO years m the record of geo 
logic life development, whereas our 
heritage of social consciousness dates 
from a time only about 60.000,000 years 
ago when gregarious instincts became 
clearly evident among placental mam 
mals That trend is however, espccialh 
apiiarcnt in the group from which man 
kind has stemmed 

-Man IS still in the stage of specific 
voiitli Ills “golden age” if anv is in 
ihe future rather than in the past 

In thus seeking a satisfactory co 
ordination of intelligence and good will 
It bet onus necesgarv for research sci 
enlists to give moie thoiighi than has 
been ctistomaiv in the past to the social 
( onsequent es of their work They shaie 
with statesmen, politicians educaloi' 
<ind all molders of public opinion the 
responsibility for determining the uses 
to which the new tools jirovided by sci 
c-ntific research are put 4s scientists 
they should continue to seek truth re 
gardless of its consequences and to in 
( rease human efficiency in every possible 
wav, but as members of society, as in¬ 
dividual 1 eprcsentative.s of a species 
seeking future security as inhabitants 
of tbe Earth, they must also do their 
utmost to ensure wise use of knowledge 
and constructive application of energy 

T here, is a real difference between 
the so-called “social sciences” and 
the “natural and physical sciences” 
llidl has an jmpoitant bearing here It 
is not that there is anything “unnatural" 
about tbe social sciences. Man is a part 
of nature, and the study of human so- 
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ciety is just as truly “natural science” 
in the real sense of the term as any 
other study The difference arises from 
the peculiar factors and particular func¬ 
tions pertaining to the co-operative way 
of life Whereas the scientific use of 
things may be achieved through the 
efforts of a very small minority of the 
citizens, provided with adequate facili¬ 
ties for research, the scientific organiza 
tion of society in a democracy can be 
achieved only when the majority of its 
citizens have the scientific attitude to 
ward social problems and act in accord 
ance with that attitude of mind In other 
words, only a few physicists, chemists 
and technologists are required for the 
mastery of our physical environment, 
but for victory in the struggle with our¬ 
selves every man must be his own so¬ 
ciologist 

4Ithougii this places upon the force* 
of education a Heiculean task, it is not 
nearly so impossible an assignment as 
at first glance it might appear to be 
In the first place, the responsibility upon 
the individual citizen is rarely that of 
designing a new sticial structure or 
< harting a new program for society AI- 
mo.st invariably it is his duty merely to 
'(■led from manv plans, programs or 
proposals the one that seems to him most 
likelv to firodiice the most desirable re 
suits for all concerned In the second 
place scientific habits nf mind have al¬ 
ready lieen developed to a greater extent 
than IS ordinarily recognized The gar 
agt mechanic attacks the problem of a 
Imlkv dutomohile in a truly scientific 
munmr The salesman uses psychology 
in jdanning his approach to a difficult 
piospect The housewife thinks scienti- 
111 ally wht n about to concoct a new des- 
'crt oi ledecorale the living room In 
most (dses, It IS only neressury to apply 
m the area of social relationships the 
saiiu haliits oi mind that have been fol¬ 
lowed in the area of individual behavior 
In conclusion, the outlook for the fu 
line of man as an inhabitant of the Earth 
IS far from pessimistic If certain ten¬ 
dencies alieady developing are encour¬ 
aged and certain resources already 
available are capitalized to the full, 
ihcre is good reason to expect that man¬ 
kind will maintain existence and even 
live happily for an indefinitely long 
period of time The opportunity is his 
to demonstrate the intrinsic worth of 
biologic phenomena and thuf to justify 
the vast expenditure of time and energy 
involved in organic evolution. With 
gieater emphasis upon the development 
of intelligence and good will, be may 
achieve that which tF temporarily tri- 
umpliant dynasties < , the past have 
failed to achieve. Thus the geologist 
mav turn from the long perspective of 
geologic history to the enticing vista of 
the geologic future of Earth and man 
with high hope and even with confident 
assurance. 



Fish Hooks 
OF New Alloy 






11 made in a wide ran(ie of sues, of “Z” nickel, a heat treat¬ 
able alloy that is approximately 98 percent nickel The alloy 
gives throiiph-and-tlirough corrosion resistance 
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^ upper right, ii special handsiperated cutter is employed to form 
the burh The alloy of which these hooks ere made Is the first avail- 
uble maleiml that lombines the quality of being rust proof with the 
plivsiiiil pioperties required in manufacturing snlisfactory Ash hooks 
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last year, and most of these While there are several ways of test- 

were of the higher qualities O mg hooks, many craftsmen producing 
The new nickel hooka are ex- high-quality hooks prefer to make their 
pected to capture a large part tests by (rand Elxperience has taught them 
of this market formerly aetred to gage accurately the force that each time 
by importation from abroad of Ash hook should be able to withstand 
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Employee Health Pays Dividends 


Dusts, Fumes, Chemicals, Cause Worker Illness 
. . . Concerted Drive Against Such Hazards . . . 
Preventive Measures Also Against All Sickness 

By JOHN F. MrMAHON 


LNEISS IS industry’s biggest bill' 
In the heavy industries, employing 
some 15 million persons, the average 
nude worker loses about eight days a 
year because of sickness The average 
woman worker loses some 12 days There 
is approximately 15 times as much lost 
time from illness and home injuries as 
from mdustrial accidents such as cuts 
and broken bones 

For every day lost by a skilled workei 
it has been estimated that the employer 
loses one and one-half, or maybe twice 
the amount of the worker’s daily wage 

If we take eight days as the average 
amount lost yearly per worker and mul¬ 
tiply this by the 15.000,000 workers in 
the heavy industries, we get the stagger¬ 
ing total of 120 million lost work days 
And if we consider $5.00 as the average 
daily wage, and one and one-half times 
this, or $7.50, as the employer’s loss, 
then we get the dizzy sum of 900 million 
dollars as industry’s annual bill for sick 
absenteeism This covers only heavy in¬ 
dustry, about a quarter of our total work 
a-day population. Nor does this figure 
include the losses sufiered by the work 
roan, the cost of health work sponsored 
by management, the compensation costs, 
and the like. Dr C. 0. Sappington, in 
his “Industrial Health — Asset or Lia¬ 
bility,’’ estimates the total cost of sick¬ 
ness in American industry at 10 billion 
dollars annually 

IR Hygiene Foundation, an organiza¬ 
tion of industrial concerns for the 
advancement of employee health, has 
launched a sweeping study of sick ab 
senteeism among its 200 member com 
panics In a preliminary survey Dr A J 
Lanza, Chairman of the Foundation's 
Medical Committee, points out that res¬ 
piratory diseases, notably the common 
cold, accounted for 44 percent of the 
male and 47 percent of the female dis¬ 
abilities among emiilovees of a number 
of companies studied by the U S Public 
Health Service Another source finds 
that colds alone account for about three 
lost days per worker Enc oiiraged by the 
dramatic success of the .Safety Move 
ment in reducing accidental injuries, the 
Foundation believes that by organized 
effort, corresponding progress can be 
made in reducing sick absenteeism 

In fact, on an individual basis, numer¬ 
ous alert "ompanies have worked won¬ 
ders in reducing sick absenteeism by 
attention to preventive measures and by 
keeping accurate records of lost Ume. 

R. H. Macy and Company inaugurated 
a new program of preventive medicine 


III 1926, and has since expanded il 
The National Industrial Conference 
Board reports that Macy's total absence 
rate from all causes declined 46 percent 
between 1928 and 1937 The medical de¬ 
partment points out that if the company 
experience for the past 12 years* had 
been relatively the same as in 1926, 
there would have been 156 more 


deaths, $21,938 more paid in death 
benefits, $347,445 more paid in sick 
benefits, 8369 more resignations be¬ 
cause of poor health, and 631,769 more 
work days lost 

After installing adequate medical 
8 U|)ervi8ion, another company reduced 
lost time by 8000 working days in the 
second year—an estimated saving of 



Sand blasting of Lihitria] prodncts b a highly daity operation. Workers so 
engaged are protected by hoods while they breathe elean air through a sbmH hose 
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129,094—and by 16,000 days in the 
third year. 

The whole problem of health in 
industry is as old as industry itself, 
yet It failed to stir the American mind 
until the silicosis furore of four years 
ago Hippocrates, “the father of medi¬ 
cine.” was one of the first parents of 
industrial hygiene He wrote about the 
diseases ol tradesmen in the 5th Century 
B.C., describing metal workers as pale 
and subject to respiratory ills. 

Cleaners and dyers of antiquity used 
stale urine for cleaning purposes (Be¬ 
cause of the foul odors they were forced 
to work outside the walls of Rome | 
These tradesmen suffered certain infec¬ 
tions which Hippocrates described 
Rome also recognized mining as a highly 
hazardous occupation Instead of send¬ 
ing “public enemies” to concentration 
camps, the offenders were sentenced to 
work in the pits This usually amounted 
to the death p«-nalty 

L ong before the discovery of Amer 
I ica, “chimney sweep’s cancer” 
flourished in the cities of old Europe 
where boys and frail adults earned their 
living by removing soot from clogged 
flues In so doing they encountered 
chemicals in the soot which caused can¬ 
cerous growths 

Occupational ills are created and then 
eliminated by the forward march of 
man Chemicals which were “laboratory 
curiosities” a few years ago are now 
sold in carload lots for use in industry. 
Dr Carey P McCord says some 2000 
different chemicals or work conditions 
may endanger health unless controlled 
Whizzing power drills replace the time- 
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Portable alr^ampler (electrical precipitator! which registers presence o( 
dangeroQs fames and dusts in indastrial operations. Note workman's respirator 



honored pick and sliovel Spray guns 
supersede the paint brush These in 
novations cause air impurities, harmful 
dust, fumes, gases, and vapors, chiefly 
responsible for illness in industry. 

The Foundation's Preventive En¬ 
gineering Committee, headed by Prof. 
Philip Drinker of Harvard, has issued 
a senes of brief engineering “cook 
books,” giving ways and means for 
(onibating many toxic substances en¬ 
countered in industrial atmospheres, 
such as benzene, carbon dioxide, 
chiomic acid, lead, sulfur dioxide, and 
others Silicosis, which tan now be 
controlled, is caused by breathing the 
powdery, flour-like, silica dust arising 
from many manufacturing processes. 

Silicosis gels the publicity—they’re 
even writing poems about it now—but 
tuberculosis is of greater concern to in¬ 
dustrial management. J S. Whitney, 
studying tuberculosis death rates among 
men gainfully employed, has found- 

Occupational Croup Death Rates 

per lOOflOO 

Professional men 26 2 

Proprietors, Managers, Officials 43 2 
Clerks and kindred worker« 6.5.8 
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Agricultufol workers 46.5 

‘Skilled workers. Foremen 72 1 

Semi-^lRed workers 98.2 

UnskiUed workers 182.0 


Home and community conditions are 
heavy contributors to this disease. Hence 
some companies extend their medical 
services beyond tlie factory gates in the 
form of community clinics, care of 
school children, and similar services 
Under the able leadership of Dr, C, D 
Selby, General Motors has been doing 
fine co-operative work with local health 
departments to halt tuberculosis 

Lead is another health hazard en¬ 
countered in many trades “Painter’s 
colic” IS one familiar manifestation 
Andrew Fletcher, Vice President, St 
Joseph Lead Company, and Vice Chair¬ 
man of Air Hygiene Foundation, tells 
how his company overcame the lead 
hazard 

“At our smelter there were 64 lead 
poisoning cases in 1920 in an organiza¬ 
tion of 400 employees A study was made 
on the hazard, and as a result semi-annu¬ 
al general physical examinations and 
weekly physical inspections were in 
stituted, a modern change room and a 
cafeteria were provided Arrangements 
were made for employees to wear work 
clothing supplied and laundered by the 
company, and ail employees were ad¬ 
vised as to the importance of personal 
cleanliness in combating the lead 
hazard A resident doctor not only 
examined the men, but also made 
periodic plant inspections to check 
conditions that might adversely affect 
health As the result of careful super¬ 
vision lead poisoning is no longer a 
problem As a matter of fact we have 
not had a case of lead poisoning for the 
last 10 years ” 


In 1918, this company had a labor 
turnover of 250 percent, that means 
It had to hire 250 new men each 
veai to keep 100 on the job. By in¬ 
telligent attention to employee health, 
working environment, and community 
conditions, St Joseph Lead reduced tlic 
turnover to 3 6 percent in 1938. To illus 
Irate the economic saving alone, the 
management figure.s that it cost approxi 
mately $100 to replace one workman 

I N the sintering operating at a Penn 
sylvania smelter, a dust prevention 
and recovery plant was installed at a 
cost of approximately $26,000 Disre¬ 
garding the greatly impioved working 
conditions and employee satisfaction, 
the minimum saving per year is over 
$5000, and, therefore, the installation 
will pav for Itself in less than six years 
But the same plant furnished a more 
striking example of making money when 
It spent some $13,000 in improving 
working conditions in the furnace base¬ 
ment As a result, it is estimated that 
the recovery in the furnaces has been 
improved by over 1 percent This saving 
mav seem very small, but it is one which 
will more than pay for the operating cost 
of the installations, refund the entire 
$13,000 investment in one year, and show 
a profit of about $13,000 each year there 
after 

Bunker Hill and Sullivan .Mining and 
Concentrating Company, a member of 
Air Hygiene Foundation, installed two 
solariums at its Kellogg, Idaho, opera 
Uons “Sun treatments” are available 
for underground workers and towns 
people Stanley A Easton, President, 
describes the work this way. 

“Repeatedly I have been asked to re¬ 
port what good has been accompbshed 


m the 10 years of our experience. Such 
results, while undoubtedly good, are df£E- 
cult to express statistically, especially 
in the case of adults School children are 
brought to the solarium in the school bus 
in large numbers Superintendent of 
Schools John Booth has caused to be 
kept a record of time lost by the school 
children on account of illness He re 
ports that the children who have used the 
solarium regularly show far less loss of 
time than those who take it irregularly 
or not at all The School Nurse reports 
the same thing, and that the solarium is 
almost a specific in the case of eczema 
and other skin ailments, in improving 
anemic children and those who lack ap 
petite and natural vigor We give about 
7000 treatments a month from October 
until May Adults who take the solarium 
regularly report in uio.st instances entire 
freedom from colds and, almost univer 
sally, much lighter colds when thiy are 
afflicted A matron has charge of the 
solarium for two hours each morning foi 
the use of the women and girls from 
whom we have similar reports Pneu 
monia during the late winter months is 
often prevalent, and in some years fatali 
ties are high, records show that during 
10 years there has been only one death 
from pneumonia by a regular user of th< 
solarium, the Mctim being an old man in 
poor physical condition generally Somi 
users of the vilarmm have had pneu 
monia but in a slight form The solarium 
IS so well regarded by our people that 
we were petitioned to put one in at tin 
smelter for the greater convenience of 
the employees at that plant which is 
somewhat remote from the mine This 
installation was recently completed and 
18 already being used bv a large number 
of our employees at the smelter and their 



Considerable dual 
arises from the 
“shake-out” of castings 
in foondries In 
this foundry, all the 
dnst is drawn into the 
wide hood 

before the shake-out table 
and exhausted 
through the large pipe 
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families. I might add that my own ex¬ 
perience largely confirms the foregoing, 
I take the solarium treatment regularly 
and am practically free from colds, or 
any other ailment for that matter ” 
Weary workmen are easy marks 
for illness and accidental injuries 
Some companies noticed that accident 
rates soared in late morning and after 
noon Westinghouse Electric and othei 
firms harkened back to school davs for 
the solution, reviving the ret ess idea 
Now they have “snack periods" wlit n 
lunch carts wlieel through the )danls and 
workmen can get a bite Tlie “pick me 
ups” have stepped up production, re¬ 
duced accidents and illness One Penn 
sylvania manufacturer instituted two 15 
minute rest periods, one in the morning 
and one in the afternoon Allhougli this 
shortened the work day by half an hour 
production jumped 20 percent A Toledo 
manufacturer who tried the plan reports 
a 12 percent increase in production des 
pite a 6 f>6 percent decrease in working 


I T IS well known that salt tablets have 
helped banish heat prostrations where 
workmen are exposed to high tempera 
tures Ghicosi , a source of energy, com 
bats fatigue Some plants make gum 
drops available, hut one Pittsburgh steel 
mill had this experience workmen 
“hoarded" the drops Instead of eating 
the candy tliev took it home to their 
youngsters 

Space forbids listing the many com 
panics that are active in conserving 
the health of their employees The U S 
Public Health Service and II S Bureau 
of Mines also are doing valiant work 
in this same field Both agencies are 
re[iresented on the Foundation’s Board 
bv Dr R R Savers and Dan Harrington, 
respectively Government is increas¬ 
ingly active in industrial health Theo¬ 
dore C Waters of Baltimore, noted au¬ 
thority on occupational disease legisla¬ 
tion and member of the Foundation’s 
Legal Committee, advises that 24 states 
and the District of Columbia have now 
(lussed laws granting compensation for 
occupational diseases Arkansas. Idaho, 
and Maryland enacted such laws during 
the past year Meanwhile, commissions 
have been named in New Hampshire. 
Oregon, Tennessee, Texas, and Utah to 
study such legislation and report to their 
Legislatures this year Some 30 states as 
well as several cities, including Balti¬ 
more. Detroit, and St Louis have estab¬ 
lished industrial hygiene bureaus The 
courts hold, and properly, that the em¬ 
ployer is responsible for the health of his 
employees. 

It was the growing difficulty of meet¬ 
ing this obligation that led to the forma¬ 
tion of Air Hygiene Foundation. A year 
before the silicosis sensations of 1935- 
36, organization details were being 
worked out by energetic A W Sher¬ 


wood, Toledo glass executive, Dr E R 
Weidlcin, Director, and Dr W A 
Hamor, Assistant Director of Mellon In¬ 
stitute. Dr H B Meller, international 
authority on air pollution, and a com 
mittee of industrialists headed by Roger 
A Hitchins of Philadelphia The 
Foundation is a kind of partnership of 
industry and science Some 200 com¬ 
panies, employing about one million 
workers, subscribe to the work About 
half the funds go in the form of research 
grants to Harvard, The Saranac Labora 
lorv, and University of Pennsylvania 

This research gets down to funda¬ 
mentals The work at Harvard, under 
Prof Drinker, deals with engineering 
measures— exhaust systems, for ex 
ample — for combating health hazards 
through control of potentially dangerous 
dusts and fumes 

The research at Saranac and Penn 
duals with intricate medical investiga- 
lions, such as “protector” dusts that 
clump with silica and drop it from the 
air or render it innocuous, the effects of 
dusts and fumes on lung tissue; and the 
improvement of ?^-ray methods for mass 
medical examinations of employee 
groups. Dr. Leroy U. Gardner noted 


authority on silicosis, directs the Saranac 
studies, while the work at Pennsylvania 
18 under personable Dr Eugene P Pen 
dergrasH. one of America’s foremost 
X-ray specialists. 

From its headquarters at Mellon In 
stitute, Pittsburgh, Air Hygiene Founds 
tion makes plant health surveys for mem 
her companies, issues a monthly "news 
service” digesting latest ihdustrial health 
literature, distributes medical, engineer 
ing and legal information and carries on 
numerous short time studies and mem 
bership services. 

Safety would never have scored it^ 
triumph on the basis of individual com 
panics all working independently, how 
ever fine their unrelated efforts It was 
the Safety Movement that did the trick 
Similar unihed effort by employers is a 
prerequisite of progress in industrial hy¬ 
giene. Prof Drinker designer of the 
iron lung, says industrial illness of all 
kinds is caused by a combination of en 
vironment and ignorance Employers 
are steadily improving the working en 
vironment. Air Hygiene Foundation, 
through its studies and services, is help 
mg dispel the ignorance by advancing 
knowledge on an industry-wide front 







Television 

Relayed 

Mokes Possible Network Systems . . . Test Operation 
Shows Feasibility . . . Uses Directional Transmission 
of High Frequencies ... New Tubes 

By A. P. PECK 


T elevision signals, confined as 
they are to the ultra-short waves, 
have an inherently short range 
Regardless of the power of the trans¬ 
mitter, the characteristics of the waves 
used limit the practical service range to 
the optical horizon This brief statement 
sums up one of the greatest problems 
which engineers have faced in the de¬ 
velopment of television for general pub¬ 
lic use It IS impracticable to establish 
television networks using telephone land 
fines, as is done in sound broadcasting 
The high frequencies and the broad fre¬ 
quency bands demanded by high-quality 
television transmission cannot be carried 
satisfactorily on wire lines of the usual 

Thus the engineers have turned their 
attention to the possibility of radio relay 
stations which would give satisfactory 
and consistent service and would handle 



lavs properlv spaced, it would become 
possible to establish television networks 
whenever and wherever the public de¬ 
mand became sufficient 

An experimental radio relay system 
has been in test opieration for nearly a 
year between the National Broadcasting 
Company’s Empire State Building trans¬ 
mitter and Riverhead, Long Island. 
Each relay station contains both receiv¬ 
ing and transmitting devices, mounted 
on a tower The antennas are of the 
parabolic type necessary for the highly 


directional, or beam-like, transmission 
which the system uses The distance be¬ 
tween each relay point, in practical op¬ 
eration, would vary according to the 
terrain The average distance would 
probably work out at approximately 30 

Radio relay stations used in the test 
are located at Happauge and Rocky 
Point. Long Island, making available at 
the Riverhead terminal programs sent 
from the television transmitter on the 
Empire State Building in New York 
City. Power for the stations, which op 
erate unattended, is supplied from the 



nearby public service sources. In the 
event of failure of such sources, the in¬ 
dividual station will automatically 
switch to use of its own emergency 
power supply, and change back to the 
first source again automatically when 
power service is restored. Operation of 
the relav stations may be started and 
stopped by radio signals sent over the 
circuit. 

Development of a new, “inductive” 
typo of radio tube has made possible 
the reliable transmission of very htgh 
frequencies with a radiated power of 
less than five watts, between relay points 
separated by 25 to 50 miles. In this 
tube, energy is derived from a stream of 
electrons without their coming in actual 
contact with active parts of the circuit, 
which gives the device the ability to 
handle with unprecedented efficiency 


very wide band widths at extremely hi|^ 
frequencies. 

The first relay point of the new sys¬ 
tem 18 at Happauge, Long Island Here 
the television signals radiated from the 
NBC television transmitter in the Em¬ 
pire State Building, New York, at a 
frequency of 45 25 megacycles, are re¬ 
ceived and “detected,” to provide the 
video (television) component, the band 
width of which 18 four megacycles This 
IS used to control a transmitter with 
multi stages of frequency tripling, em¬ 
bodying recent developments in fre¬ 
quency modulation At its first stage 
of conversion into centimeter waves, the 
video component is employed to fre¬ 
quency modulate an oscillator produc¬ 
ing 52 6 megacycles, at the second 
stage, the frequency becomes 158 mega¬ 
cycles, and in the final stage it is 474 
megacycles 

At the .second relav station, the signal 
IS received at 474 megacvcles and con¬ 
verted to 100 megacycles, after which it 
18 passed through a multi-stage ampli¬ 
fier which increases its energy to about 
one watt This energy is fed to an in¬ 
ductive tube operating as a converter, 
and the frequency is increased to 464 



megacycles After passing through an¬ 
other inductive type tube used as a 
straight amplifier in the final stage, the 
464 megacycle wave is sent out 

At the final station in the relay fink, 
the signal is received at 464 megacycles 
and converted to 100 megacycles, as in 
the previous station. After being am 
plified it IS passed on to a second con¬ 
verter, where the frequency is further 
reduced to 29 megacycles, to provide a 
more favorable ratio between the fre¬ 
quency and its video component, for 
purposes of detection. In the process 
of detection, the signal is changed from 
Its characteristic of frequency modula¬ 
tion to one of amplitude modulation. 
After further amplification at the video 
frequency, it is then ready to pass along 
to a second television broadcastmg sta¬ 
tion, where it may be employed to modu¬ 
late that station’s transmitter, operating 
on one of the channels, between 44 to 
108 megacycles, allocated to television 
broadcasting service. 

The outstanding characteristics of the 
new relay development are the very 
high frequencies employed, and the now 
tubes used to produce such frequencies. 
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Rail Fissures 
Give Up Secrets 


O NE of the greatest railroad track 
hazards known today i» the in¬ 
ternal transverse fissure which 
occurs in rails If rails containing such 
fissures are not found and replaced by 
good ones, these faulls are capable of 
causing rupture of rails while in service 
and possibly disastrous results True, 
there are relatively few railroad acci¬ 
dents which might be attributed to such 
faulty rails but those that have occurred 
have been serious 

Some years ago the Sperry Detector 
Car was developed by Dr. Elmer A 
Sperry in co-operation with the Ameri¬ 
can Railway Ejigtneering Association. 
This car was first used in 1928 Its 
equipment consisted of a generator 
which introduced current into the rails 
over which the car travels, via two sets 
of copper brushes — one on each side 
of the car Eiach of these brush clusters 
carried a searching unit consisting of a 
pair of electrically opposed coils 
mounted midway between the current 
brushes and directly above the rail head 



Curfent flow was unimpeded through 
sound rail, but when a fissure was eii- 
(ouiitered the consequent change in 
magnetic flux caused a “paint gun" to 
squirt white paint on the rail at the loca 
tion of the fissure Later hand testing of 
that particular rail found the exact point 
of the break, and the rail could then be 
removed 

While the idea is not new. such im 
provements have been made on the de 
lector cars and they have been used so 
much more widely that remarkable prog 
ress has been made in the important 
business of locating dangerously defect¬ 
ive rails in railroad tracks For example, 
in 19,14 22.818 defective rails were found 
in 41 l.'Sl track miles—an average of 
nearlv one bad rail in everv two miles 
of track In 198,5, 25,437 such rails were 
found in 61,860 track miles, and a steady 
increase was made through the years to 

Left The early Sperry 
searching unit had two pairs 
rtf coils—in line (Figure 1) 

It often missed fissures to one 
side Modem type (Figure 
2) has mnlti-tandem, stag¬ 
gered roils Below Main 
brush carriage of detector 
car Between two sets of cur¬ 
rent brashes is searching 
unit. Right At the paint spot, 

II hand searching unit, two 
■ all contact points, and a 
iiieter mounted on rear of 
I ar. determine size of inter¬ 
nal fissure. Each rail flaw, in¬ 
dicated by a paint spot, will 
be examined in this manner 



Multi-fissured rail Is the most dan¬ 
gerous of track defects. Nearly 12 
percent of fissured rails found are 
niulti-fissured Four transverse fis 
kures were in this two foot piece 
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1939, for which year the figures were, 
respectively, 47,966 and 82,250 During 
the 11 vears from November, 1928, 
through December, 1939, the Sperry 
Railway Service has tested over 549,(X)0 
track miles and have found over 279,000 
defective rails This is indeed a start¬ 
ling record 

How important is this testing for rails 
which might cause wrecks is shown by 
the fact that trains have been speeded 
up tremendously in recent years, the 
rails must carry heavier axle loads and 
are subject to the wear of greater traffic 
density And too many rails have been 
in service too long, the average aimual 
replacement of rails, 1929 to 1939, being 
897,000 long tons as against an average 
of 2,137,000 long tons per year from 
1926 to 1928 inclusive 
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Tissues Ageless 

Experiments on Tissue Cultures and on Portions of 
Plants . . . Suggest Promise of Artificial, Earthly 
Immortality . . . Direct Bearing on Medicine 

By BARCLAY MOON NEWMAN 


O NCE It was thought that aging is 
a universal characteristic of life 
—• and that, in order to live, it is 
necessary to age. Now, to every one’.s 
satisfaction, it has been estahhshed that 
at least small portions of the body may 
be kept aliye endlessly, agelessly Man 
has discoyered the secret of immor¬ 
tality— for bits of tissue, at least A 
fresh nutrient medium keeps tissue 
fresh, youthful growing Eyery passing 
second does not necessarily leave an in¬ 
delible imprint on liying flesh 

For more than a half-century, it has 
been possible to maintain life, for vary¬ 
ing numbers of days, as strips sliced 
from bodies dying but not yet dead 
throughout Human flesh, still living 
even if cut from a body legally dead, 
will more or less lengthily stay quick in 
dilute salt solution very similar to sea¬ 
water, hence very similar to the salt 
solution which floods our veins Or .such 
bits immersed in plasma — blood minus 
corpuscles — will likewise cling ama/ 
ingly to vitality More than 40 yeais 
ago, human skin was held alive m tissue 
fluid, for weeks, and then successfully 
transplanted Then, within the next few 
years, cancer tissue was being cultured 
m dog blood, also for weeks 

I N 1907, Ross G, Harrison reported a 
simple but revolutionary technique 
whereby bits of tissue can be made to 
live for several weeks outside the or¬ 
ganism He took lymph from a young 
animal and touched drops of the fluid 
to the under-surface of small, extremely 
thin, glass plates The lymph drops 
clung and clotted Into the clots he in¬ 
troduced fragments of embryonic tissue 
He protected each culture by suspend¬ 
ing the hanging drop over a small de¬ 
pression in u glass slide And, as the 
days passed, he saw nerves grow out 
through the clots- grow from embry¬ 
onic nervous cells In a drop whose 
minute bulge looks down into a glass 
hollow, many a mystery of life is discov¬ 
erable Thus at the verv outset, Har¬ 
rison taught men that a nerve cell can 
develop Its own ((inducting thread, or 

Thus also he gave a hint to the genius 
of Alexis Carrel It has been the genius 
of Carrel to extend indefinitely tne life 
activities that can go on in a hanging 
drop And Carrel has invented flasks 
and fluids at last achieving the perfect 
result —■ arlihcial immortality of minute 
groups of cells. 

In either hanging drop or flask, a 
coagulum is prepared from blood plas¬ 


ma A liquid nutritive mixture must 
also be provided If extraordinary pre¬ 
cautions are taken against infection with 
microorganisms, and if the bit bemg cul 
tured IS transferred every two or three 
days to a fresh, sterile medium, ageless 
life IS gained Crowing tissue must be 
chopped in half at the time of transfer, 
otherwise the mass of cells becomes too 
bulky to permit inflow of nutrient and 
outflow of waste A living mass merely 
m the state of survival, rather than in 
some phase of growth, needs no sbcmg. 

In 1912, Carrel cut a tiny piece from 
the embryonic heart of a chick and im¬ 
mersed the fragment in warm, nutrient 
bed, plasma being the source of nutri- 
(nt as well as roagulum-support Then 
(-ommenced a regular senes of trans¬ 
fers to regularly prepared, fresh me¬ 
dium But the bit of connective tissue, 
though maintainmg its life, slowly 
dwindled and promised eventually to 
perish, after several months m the 
senes of flasks The seeker after ter¬ 
restrial immortality thereupon thought 
to test the influence of fluid extracted 
from chick embryo — embryonic Ussue 
extract Success! The long-hvmg frig- 


niciit begun to wax as its cells multi¬ 
plied healthily Consequently, this dis- 
coverv, plus an almost infinite capacity 
for taking pains, means potential im 
mortality for numerous sub-cultures of 
the original piece of connective tissue 
from the chick’s embryonic heart As 
Carrel tells us 

“The cell colonies remain indefinite 
ly m the same slate of activity They 
do not record time qualitativelv In 
fact, they are immortal ’’ ‘ 

Ageless they will remain, as long as 
laboratory assistants care for them 

Recently, new methods have been in 
troduced for the cultivation of largei 
masses of tissue, including human tis 
sues of practically every kind, especial 
ly tumor cells. In 1936, G 0 Gev and 
M K. Gey reported their invention, the 
roller-tube system, for the maintenance 
of human normal cells and tumor cells 
m contmuous culture Thm-walled test 
tubes are used, their walls being coated 
with plasma to which the living col 
onies adhere. Nutrient fluid within the 
test tube bathes the filmy layers of cells 

1 C*rT»l, A PhyatolofflOAi Uxae. .ScWno* 1929 618 
Dtocmter 16. 1131 
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On^ of ihe Mepi in tfune eiiknra, conducted under fterlle eondiUont 


- - strearns over them as a motor re¬ 
volves the test tube rack six times an 
hour Fresh fluid is provided after four 
days Transfer to a fresh tube, with 
new coagulum, is effected after a week 
or a month, depending upon the nature 
of the culture Other techniques de¬ 
vised by Carrel and Raymond C Park¬ 
er. at the Rockefeller Institute for Medi 
cal Research, New York, by W H Lewis 
and several other pioneers, permit a 
wide choice of procedures by which a 
large variety of animal, including hu¬ 
man, cells may be given deathlessness 
far bevond — indefinitely beyond — 
the present average span of life of the 
whole creature Terrestrial immortal¬ 
ity for almost any part of the human 
anatomy is nowadays only a question of 
money to cover the cost whnh is high 

T he methods are sure and, moreover. 

are steadily being improved, as the 
vast and growing list of valuable discov¬ 
eries bears witness At the Strangeways 
Research Laboratory at Cambridge 
England, from embryonic dental tissue 
whole rat- or rabbit-teetli are grown, 
without the jaw being present If hu¬ 
man tooth-germ cells were available, 
from these microscopic specks entire 
human teeth could be synthesixed in the 
test tube — the main factor being mere¬ 
ly the appropriate nutrient mixture 
Factors controlling the production of 
blood corpuscles, controlling growth it¬ 
self, controlling the rate of wound 
healing, regulating cartilage develop¬ 
ment, factors regulating success in 
grafting — an apparently endless Lst 
of factors — are being measured and 
evaluated. All medicine benefits 

The relation between blood pressure 
and the thickness of the arterial wall 
is being elucidated, to the benefit of 
the considerers of arteriosclerosis, great 
tragedy of older man. “In grafting ex¬ 


periments with tissues derived from 
races of different size, genetic rather 
tlian immediate factors have been 
shown to be the more influential,” the 
editors of the British Mfdical Journal 
(Decemlier 31. 19.381 relate. They con 
tiniie 

‘‘The 'itrangeways Luhoratorv is now 
even better equipped than before for 
studying the effects of radiation, and 
work has been done on the degree of 
siisi epliliilitv to X-ravs of different pro- 
< esses in cell metalvolism The factors 
loiitrolling the effects of irradiation 
have been studied in tadpoles, and the 
ii-sults appear in several wavs to con 
iirm till long-held belief that nieta 
holir activity and in particular the 
ininiinence of cell division, determine 
ihe suHceptibility ol the tell to irradia¬ 
tion All the work has evidently a fas 
1 Illation in that it deal* with living ma 
lerial which is yet under complete con 

The editors could adil that these de- 
leiminaiions have direct hearing on 
medicine of today and tomorrow ex¬ 
it nding the practical limits of grafting 
learning the main secrets of success in 
treating rancer bv irradiation finding 
the means of molding tissue cultures to 
the plan of man rather than of a wild 
Nature. And in the background is the 
stupendous basic discovery, tissue in 
glassware can by man be cultivated 
limitlessly Further, as we shall see 
protoplasm's plasticity can be in glass¬ 
ware more astonishing than anywhere 
else 

By a method distinctly different from 
tissue culture, it is now possible to give 
agelessncss to life, for very long if not 
endless periods. Animation may be sus¬ 
pended indefinitely by careful freezing 
and subsequent maintenance of a con¬ 
stant very low temperature — minus 70 
degrees centigrade Whole organs or 


whole animals cannot so be preserved 
alive — at least as yet But practically 
any type of cellular mass, if not too 
large, may be frozen and after long pe¬ 
riods revived successfully At Cornell 
University, C Breedis and J Furth have 
been keeping all sorts of cancer tissue 
frozen for as long as a year without any 
diminution of virulence after the thaw 
Cells lining the windpipe have beat¬ 
ing, hairiike cilia Breedis and Furth 
froze chicken's ciliated cells After 327 
days, warmth made many cilia beat 
again, as though in the animal's wind 
pipe. 

Tissue to be frozen is removed imme 
diately after the animal is killed It is 
minced in nutrient solution and placed 
m small test tubes, which are then 
sealed with a flame Storage is under 
alcohol in a Thermos bottle containing 
large pieces of solid carbon dioxide 
(“dry ice”). The thaw is effected bv 
shaking the test tube in warm water. 
The secret lies in slow freezing, rapid 
thawing, otherwise, death results 

H OW long may life exist as suspend¬ 
ed animation, frozen’ Nobody 
knows P Ehrlich has found cancer 
cells still living after two years, though 
stored at the fairly high and unfavor¬ 
able temperature of minus 8. Research 
IS actually just beginning in this line 
New wavs are being tried And even 
present ignorant technique serves to 
store frozen life indefinitely, ageless 
Nevertheless, the point here is not mere 
!v the potential development of perfect 
agelessness though suspended — frozen 
— animation, it is, further, the obvious, 
additional aspect o." the lability of life, 
life so modifiable bv man As the dec¬ 
ades and the centuries pass, proto 
plasm’s plasticity will emerge as a con¬ 
sideration far vaster in import than any 
possibility of artificial immortality 
Plant-tissue culture too is practiced 
Carl D. LaRue, of the University of 
Michigan, IB able to tell us 

“In the course of recent work. I have 
observed numerous examples of a sur¬ 
prising length of survival of plant tis 
sues Various parts of flowers were de¬ 
tached and placed in sterile culture on 
nutrient agar. Some of these parts have 
undergone no regeneration and have 
shown no significant growth but have 
lived many times as long as similar 
structures on normal plants Most of 
the structures were still vital at the end 
of the recorded period " 

Petals of Tradfiraniin patudnsa fall 
into decay within a day or two after 
flowering. So it goes in Nature, but not 
in LaRue’s laboratory “In culture they 
remained alive for an entire year ’’ Sus 
pended animation’ Probably not. 
rather was normal life abnormally 
maintained Youth and beauty need not 
fade — not so soon, even today Tomor 
row? 




A MONTHLY DIGEST 


Glycerine From 
Petroleum 

G lycerine i* vually important m a 
wide range of Industrie* This sweet 
and Yisoous liquid is a by product of the 
soap industry and the quantity available 
IS more or less fixed, depending, of course, 
on soap production Unlimited quantities 
of the compound can now be made from 
petroleum, according to a report by Dr 
Evan C. Williams, Dr H P A Groll, and 
G. Heame of the Shell Development Com¬ 
pany This new process may go a long way 
toward preventing the wild and unnecessary 
fluctuations in market price of this com 

In the new process, propylene, a gaseous 
component of cracked petroleum, is acted 
upon by chlorine to produce at low coat 
allyl chloride Trichloropropane is readily 
prepared from that compound The mole¬ 
cule of trichloropropane is similar in struc¬ 
tural design to that of glycerol (or glycer 
me), and the product is readily convertible 
into glycerol with the aid of cheap alkali 

Electrostatic Iron 
Ore Separator 

A LAR(,E percentage of iron still re- 
iiiaiiis in iron ore discarded at the 
mines lutuusc of loo low a concentration 
for tommcrcial separation To prevent this 
waste an experimental electrostatit separa 
tor 18 being developed which shows promise 
of much higher operating speeds as well us 
more efficient and efieclivc recovery of iron 
When this is pirlecicd and pul into use a 
much lower pcrci ntage of iron will be lost 
in discarded ore 


New Locomotive Record 

A new all umc world record for continu 
ouB railroad locomolive performance is 
believed to have been set on February 25 
when Diesel electric Inconiotivc No 56 
pulled 'iito Washington with the Capitol 
L,mile,I of ihc Baltimore and Ohio Railroad 
This arrival marked the 365th daily run of 
the locomotive between Chicago and Wash 
inglon without a miss, for a total of more 
than 280,(X)0 miles So far as is known no 
locomotive of any type ever before has estab 
lished a record of KXD percent availabilty in 
such gruelling service for a solid year 


Conducted by F. D. Me HUGH 

Contributing Editor 
ALEXANDER KLEMIN 
In charge, Daniel Cnggenheira School 
of Aeronautics, New York Universily 


The retord is regarded as being the more 
remarkable because it was made on a 772 
mile run calling for regularly scheduled av¬ 
erage speed of more than 56 miles per hour 
—^including ten regularly scheduled stops— 
over a route which includes some of the 
heaviest mountain grades in the eastern sec 
lion of the country The Capitol Limited 
rigularly consists of from 11 'll) a- many as 
15 standard weight Pullman tars, ranking it 
with the heaviest fast schedule passenger 


Static-Free Radio Sets 

R adio manulatturers will soon aiinoiini t 
special lines of relatively static-free, 
high fidelity, radio receiving sets equipped 
to receive programs transmitted by stations 
that have adopted the Armstrong system of 
wide swing, (requenev modulation broad 
casting The sets will be designed to receive 
present standard hand broadcasts as well 
as programs broadcast bv stations equippeil 


and licensed to use the patented Armstrong 
frequency modulation iransmiUers. 

Claims for frequency modulation by 
Major Edwin H Armstrong, widely known 
radio engineer and inventor, include full 
miiHiciil-tone-raiigi reception without dis¬ 
tortion, and elimination of natural and man¬ 
made static The development of frequency 
modulation broadcasting and rec,«ption dur 
mg the last 12 months has reached the pres¬ 
ent stage where licenses are being issued 
to radio broadcasting stations for installa 
non of frequem > modulation transmitter* 


Benzedrine in 
Alcoholism 

T he treatment of alcoholism is more and 
more being understood as properly be 
longing in llie realm of psychotherapy, even 
though the practitioners of this branch of 
medicine are somewhat discouraged by their 
efforts The chronic alcoholic addict has 
a fiindanienlal personalilv defect which is 
extremely difficult to change but failure 
may he due to the fact that the proper 
psyrhoanalvlir approach has not as yet 
been found Nevertheless it is possible to 
obviate some of the physiologic and p*y- 
I hologic after-effects of acute inebriation 
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•nd effectively by the Judicious use 
oi bensedrlne sulfete. 

According to Reifenstein and Davidoff, 
who have investigated the action of this 
drug in mental states characterised by de¬ 
pression or self-absorption, acute alcoholic 
psychosis and Korsalcow's syndrome in aloo 
holies respond well to the use of amphetine 
sulfate. Acute intoxication, with its at¬ 
tendant boisterousness, can be made to dis¬ 
appear rapidly by the use of this drug A 
“hangover" is soon dissipated, both in acute 
and chronic alcoholism When the patient 
IS institutionalized, the results are even 

These authors impress us with the futility 
of this drug as a cure for addiction lo alco 
holic beverages Somewhat analogous lo 
vitamin B deficiency therapy in the treat¬ 
ment of alcoholic polyneuntis, benzedrine 
sulfate merely improves the psychotic and 
physiologic aberrations which attend acute 
intoxication Neither has any effect in al¬ 
tering a habitual lendenev toward inebna 
lion Keifenstein and Davidoff cannot agree 
with Bloomberg who found that the use 
of this drug in chronic alcoholism permitted 
a suffitienl period of sobriety for the in 
atilulion of psyrhotherapeusis Neverthe¬ 
less, It appears that this drug has a definite 
place in the therapy of some phases of acute 
alcoholism - A Y State Journal oj Meeh 


Portable Device 
De-odorizes Air 

A NEWLY invented portable odor ad¬ 
sorber, employing the principle of the 
ordinary gas mask, is now available for re¬ 
moving unpleasant odors, gases, vapors, 
smoke and fumes from the air of theaters. 



The fan draws foul air through the 
cylindrical container, where it is 
purified and delivered to the room 


restaurants, offices, factories, hospitals, 
lavatories, and other places of human oc¬ 
cupancy The device, known as ihe Dorei 
“Squirrel Cage" Odor Adsorber, is simple, 
compact, and has but one moving part— 
the electric motor which draws the foul 
Bir in, purifies it, and delivers it back into 
tb* room. 

Employing the positive extraction prin 
dple of oir-odor removal, the Dorex unit 
uaea an adsorption medium composed of a 
tpemaliy processed, highly aclivaled, granu¬ 
lar, coconut-shell carbon One of the most 
powerful adsorptive agents known, it is 
able to adsorb and hold all condensable 
gases and vapors with which it*comes in 
contact. This activated carbon is contained 
to a cylindrical cage of closely spaced, per¬ 
forated metal cylinders. 

Two types of these new units are offered 
by the makers, the Dorex Division of the W. 
B. Connor Engineering Corporation—one 


for installation on any wall or ceiling where 
It occupies little more area than an ordi¬ 
nary fan, and the other lo be applied to anv 
existing ventilating or air conditioning sys 


RAY-ABSORBING OI^SS 

AMONG the many types of glass 
developed in recent years is a 
unique one nsed to welding It 
transmits only 3/10,000 of 1 percent 
of visible light, which is tnflicienl 
for seeing the brilliant arc, but it 
absorbs 100 percent of the nltra- 
violet, which is harmful to sight, 
and all bat 1 percent of infra-red 
Twenty-five years ago, only one 
commercial welding glass was avail¬ 
able and this absorbed only 75 per¬ 
cent of the invisible rays 


Pineapple Peeler 

EFORE the new Ginaca machine was 
used in pineapple canneries, these 
Hawaiian fruits were peeled by hand A 
good fast worker could average only three or 
four fruits a minute Now, the largest can¬ 
nery in the world, by using 46 machines, 
has a production record of preparing the 
fniil and packing 2776 cans per minute 
This lolals 3,497,388 cans per day or a car 
load every two and one-half minutes 

In 1910, an inventor named Henry Ginaca 
was hard al work on a machine which would 
peel the skins from pineapples His aim 
was lo do away with the slow and costly 
hand nietliod 

The first Ginaca machine quadrupled the 
output In addition to peeling the fruit, 
the machine ahaped it in uniform sizes for 
canning. By oonatantly improving the 
machine, the number of operauons it could 
perform was increased, as well as the speed 
with which It worked. By 1913 the Ginaca 
machine waa peeling more than 30 fruits a 
minute; it sized them, took off the ends, and 
removed the core. However, it still did not 
scrape off the pineapple meat from the 
tkins. 

The present Ginaca machine can prepare 
from 85 to 100 pineapples a minute, depend¬ 
ing on the size, and do it more perfectly 


than by hand The shells are removed, ends 
(III off, the fruit is sized lo uniform round¬ 
ness, the core is accurately extracted so the 
hole IS in the exact center, and the meal is 
scraped from the shell 

When Mr Ginaca first got the idea for 
his invention, he was employed by the 
Hawaiian Pineapple Company Now this 
concern uses 46 of his improved machines 

First Colchicine-Made 
Flower 

A new flower, Tetra Marigold, which is 
introduced this spring to American 
gardens, is unique from ihe scientific, com¬ 
mercial. and horticultural angles It has 
the distinction of being the first flower pro¬ 
duced for cultivation which was developed 
by douhhng the chromosome number by 
artificial means. David Burpee, plant hy¬ 
bridist, reports tiial in expenmenlal work 
at the Floradaie Farms, Lompoc, California, 
“dozens of species of plants have been used 
in our expenraenU to double the chromo¬ 
some number through the use of colchiane 
In many instances, no results whatever were 
achieved In other cases, telraploids were 
produced which were definitely inferior to 
the original plants In other instances, 
larger and more rugged plants than the 



Burpee and Tetra Marigold 






ijiploid'i on which the work w«8 done were 
produced, but the first one to respond satis¬ 
factorily to the treatment on a large scale 
IS the new Tetra Mangold, produced by 
treating the most popular variety of African 
Marigold, Guinea Gold Seed* of the new 
Hower are now available 
Tetra Meu-igold has larger flowers of a 
more intense orange than Guinea Gold and 
the petals are fnllv and possess unusually 
heavy substance which assures longer life 
for the flowers after cutting The plants 
grow two to two and a half feet tall and 
are very vigorous The mam trunk and 
hraiiches are thick and heavy, while the 
flowers are borne on short stems in clusters 
of SIX or eight on the end of the branches, 
each branch making a bouquet in itself 
when cut Blooms appear in about 19 weeks 
from the time seed is planted, and the Tetra 
Marigold is as easy to grow as other Man¬ 
golds —( F Grfeves Carpenter 


Baby (-upper 

IPLR Aircraft, iiianufacliirers of the 

well known Piper Cub, have undertaken 
an ambitious experiment by building a 
Bab) Clipper One of our photographs 
shows a trim little amphibian whirh, 
equipped with a 7S horsepower engine, 
cruises al 92 miles pei hour, tarrying two 
occupants and '>0 pounds of baggage The 
stalling speed n 4^ miles per hour, and 
the cruising range is said to be 600 miles 
Gross weight is 1 lOO pounds, wing area is 
180 square fcfl If small pnvate land planes 
have reached siuh a high degree of popu¬ 
larity, then It ma) (onfidently be expected 
that a small amphibian or flving-boat, mod¬ 
erately priced, will be received with equal 
entliiisiasin hv private owners - -/< A' 


Aircraft Fire Prevention 

f'l'^llE Aircraft Section of the Technical 
1 . ncvclopmcnl Division of the Civil Aero 
naiitics Authority (the coriect, if unduly 
long, tith I IS pioneering in cooperation 
with the Bureau of Standards in the field 
of fire prevention in the aircraft power plant 
Aeroiiaulical research has a way of center¬ 
ing on the beauUes of aerodynamics and 
structure and it is gratifying to see attention 
being given to less “beautiful” but equally 
enential research. 

The general program involves the inveab- 


gation of hre detectors, fire exiingiiisbers, 
hre-resisling materials, and Iiiel and oil 
Ignition A long and exhaustive program ol 
lests IS m progress with cooperation id all 
inleresled manufacturers 

Ihe experimeiilal set up i« indicated iii 
two of our photographs Ihe power plain 
unit consists of a Pratt & Wbilney Twin Row 
Wasp with a conirollable, three hladed Ham 
ilton propeller Back of the power plant i- 
the nacelle and wing in almost lull scale 
A wind tunnel will draw air in through a 
large opening, and will give a blast of 7'! 
miles per hour on the power plant 

In ihe test program it will be possible to 
varv the speed of the blast of air, the in 
lensitv of a simulated fire, the location of 
siniiilaled fire the type of fire extinguisher, 
the tvpe of fire delerlor—/< A 


Flight During 
Lightning Dim harges 

I N lh( Journal of the Acronaulual 
Si.eiuw, E. J Minser, meteorologist of 
T W A. disc usses this subject with a 
weallh of experience iind observation to 
bat k Ills views Modern metal airplanes, 
lareftillv bonded and shielded, suffer liille 
structural damage when struck bv lightning 
-ihuiigh there is always a hazard Th< first 
lightning disrliarges encountered were gen 
erallv considered freaks of nature “one in 
a million" events Bnl as their oci iirreni c 
liecame more frequent, a general warning 


NONSTOP 

4ERONALTICAL engineers pre- 
^ diet that within 18 months air¬ 
planes will be capable of flying to 
Europe with a foil load and relnni- 
ing non-stop if nevessarv 


was issued to pilots to keep clear of ihun 
deretornis This warning, wise as it ap 
peared, did nut decrease the number of dis- 
I harges encountered Analysis of such 
events soon revealed that the majority of 
discharges were not being encountered in 
cliunderslorms but occurred in “cumulus” 
type of ilouds that produce showers The 
results of the investigation indicated that 
(ho airplane "triggered” a discharge be 
iween two cloud masses 

As soon as ii was determined that the 
initiation of a lightning discharge through 
an airplane in flight requires the passage of 
the plane between two oppositely charged 
portions of a cloud, much more sperific in 
slruclion« were issued to pilots 

1 Avoid, if possible, instrument flight 

through large cumulo-lype clouds, especial 
ly when the lemperalure is between 2S and 
35 degrees Fahrenheit ^ 

2 If lemperalure and degree of static 
and corona discharge indicate the presence 
of a highly charged zone, reduce speed and 
descend 

3 ff change in altitude is not possible. 





A Baby Clipper, declined for tbe peptUarspriee elan 





















lems involved, but it is claimed that these 
were all solved in this design The three 
models in the present series are of 176, 191, 
and 193 horsepower respectively 

Silent 
Lawn Mower 

M odern lines and silent operation are 
the outstanding features of the 1940 
Marathon lawn mower styled by Glenn W 
Tammen of Designers for Industry, Inc, 
for the F & N Lawn Mower Company 



to obtain an angular position of the platen 
if desired. 

In operating the press, a form is placed 
on the platen The sheet of metal to be 
stretched la placed over the form and 
clamped tightly in both rows of jaws Pres 
sure IS now applied on the hydraulic 
cylinders, causing the platen to move up — 
stretching the sheet tightly over the form 

When the sheet has been suEBciently 
stretched so that it hugs the form lightly, 
the pressure is released and the formed 
piece also released from the block It is 
interesting to note that in the slrelching 
process the thickness of the material is 
reduced only 5 to 7 percent 

The stretching press is used principally 
for the forming of large sheets, such as 
skins, engine cowlings, and so on, which 
were formerly shaped on a power hammer 


1 an accompanying illustration, 
from a 110 volt, 60 cycle, alternai 
nt line, and needs no water con 
Its sprays, which are pumped in 
use approximately a pint of water 
The device uses only 30 watts of 
1 which IS no more than a small 


per day. The device 
electricity which is i 
electric light uses. 
The humidiBer is 


:, chromium, copper, red, and 


It fills a defimle need in the industry, prin green Except for a soft splash of water. 


Thia modern mower will be approved by 
users because of its lightness and ease of 
operation, and by owners and neighbors 
alike because of its silent operation Wheels 
and reel spiders are of the disk type Prac¬ 
tically all parts, except the cutting knives, 
are zinc alloy die tastings — light, tough, 
and practically unbreakable The wheels 
are equipped with oversize tires having a 
“full power" tread which is also a feature 
of the rubber tread on the roller 

Metal Stretching Press 

I NSTALLATION of the first metal stretch¬ 
ing press to be built and operated m the 
United Slates has recently been completed 
m the huge Middle River plant of The 
Glenn L Martin Company Built by the 
Engineering and Research Corporation 
from Martin specifications and first in¬ 
stalled by the Martin Company, it is now 
being used daily 

Pnmarily, the machine consists of two 
bydrauhc cylinders placed beneath a platen 
between two rows of independent clomp 
jawa. The cylinders are attached to the 
platen in tuch a manner that they raise 
or lower the platen verticaUy The cylinders 
then operate in tandem, making it possible 



Fnmkure ia now being made from woven strands of synthetic plasUc. Tenite, an 
acetate bntyrule plastic developed by the Tennessee Eastman Corporation, ia 
extniaion molded in continnons lengths and woven like reed or rattan for lawn 
seueei, chairs, and tables. A crystablike malting for wicker-type furniture la 
machine woven from narrow, transparent strands. Chairs of a more rustic type 
are bond woven from wide, flat strips of bright, translucent colors. Woven plastic 
seats have a alight tprlngineaa; the smooth surface cannot tear shm frocks or 
stockingi. Pieces of Tenite furniture, exposed to am and rain for weaka aad 
then immersed in hot water for 48 hours, shewed no deterioration 
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dM 4«*ioe ia noitelcM. It will not came 
ntdio iBterferwice and the manulacturen 
claim that it cannot leak or get out of order. 


DEADLY WIDOW 
'^HE venom of the black widow 
apider is approximately 15 times 
more potent than that of the rattle¬ 
snake. Hence, the principal reason 
more deaths are not reported from 
black widow bites is that she is a 
timid creature and bites only when 
cornered. 


Glass Marking Inks 

G old Seal Laboratory Inks for labeling 
small glass surfaces such as micro 
scope slides and small containers arc a 
1 ecent offering of the Clay Adams Company 
These are ready to use with steel pen, 
brush, or rubber stamp, and write as finely 
as paper inks They are non and, non i or 
rosive, non inflammable, and resistant to 
and, alkali, usual laboratory solvents, and 
high temperatures They are recommended 
as well for porcelain refractories and oilier 
Cl riiiiiic malerialH Colors are red, while, 
blue, and black 


Instrument for Giving 
Sex Hormone Pills 

A new instrument for depositing ''banks” 
of male sex hormone within the body, 
in a painless injection in the doctor's office 
without need for surgical operation, has 
been described by Drs .Samuel A Vest anil 
John E Howard in the Journal of the 
American Medical Association 
“Hormone banks” are the latest method 
of supplying sex or other gland products to 
patients larking a supply of their own 
Young men cheated of manhood by a mis¬ 
take of nature have been given virility by 
this method, and Addison's disease sufferers 
have been restored to healthy, normal lives 
by It 

Instead of injecting a fluid preparation of 
the hormone, solid pellets of the material 
have been buried beneath the skin by sur¬ 
gical operation The pellets form "hormone 
banks” on which the body may draw as the 
material is needed Several months' supply 
can be given at one time 
The new instrument now makes even the 
surgical operation unnecessary In the doc 
tor's office, a wheal is made in the patient's 
skin by a local anesthetic The injector in¬ 
strument, containing the desired supply of 
hormone pellets, is pushed painlessly 
through the skin The pellets or pills are 
ejected from the instrument, which is then 
withdrawn.—.Science Service 


Gar AND Rifle Modified 

T he U. S. Army’s new self-loading 
Gaiand rifle, now in quantity produc¬ 
tion, has had its muzzle end slightly modi¬ 
fied and simplified, to support the bayonet 
more solidly A number of minor sdjust- 
monts have been found necessary in the 
quantity-manufactured rifles that were not 
apparent in the earlier rifles produced by 
slower, small-scale methods, but no major 
faults hare been discovered 
Ordnance men hoot at nimori that the 
Oaiand can’t "take it” under field condl- 


CHAMPION 


of Star-Gazers 


Life W€4iiiUfJiJ0444J^ 



• They're building ao eight-story 
telescope out at Mt. Palomar in Cal¬ 
ifornia. Its mirror, as you probably 
know, is 200 inches across .. . 
weighs 20 tons. 

This gigantic optical device has 

a seeing distance, in miles, of- 

well, put down a 6 followed by 21 
cyphers. For handy use the astrono¬ 
mers call that distance one billion 
light years. 

• a telescope is a great deal 
more than a huge mirror. Twice the 
size of any existing telescope this 
one required a mounting of entirely 
new design, which cast previous ex¬ 
perience into the discard. 

• Com/Verthe fantastic require¬ 
ments: 500 tons of steel put together 
to tolerances as close as two one- 
millionths of an inch —80 rigid its 
75 feet of length will not deflect 
more than seven hundredths of an 
inch—so flexible it can throw ofif an 
earthquake shock—lo mobile it can 
be moved by the force of 3 rour breath. 
That is what It takes for the mount¬ 
ing of this telescope. 

• And of the few concerns haying 
resources of men, plant and equip¬ 
ment even to think of such an 
undertaking, the Westinghouse 
Plant at South Philadelphia was 


given the nod—and went to work. 

• It was pioneering of the high¬ 
est order-practical science guiding 
meticulous skill in a project with 
six million dollars at stake. Many 
of the problems were utterly unique. 
For instance, the midday sun, beam¬ 
ing through skylights, could expand 
a 154-too bearing enough to upset 
fine calculations, so a monstrous 
"sunbonnet” had to be devised to 
shade the mounting during con- 
struaioD. 

• W hen ready for use this mount¬ 
ing will provide three observation 
points within its structure—one will 
have an automatically self-leveling 
floor and spectrograph uble, on 
ball bearings. A fourth observation 
point beneath the floor will be air 
conditioned and temperature-reg¬ 
ulated. 

• ^nd this entire 500-tons of 
mobile structure will actually be 
floated on oil, requiring only 
1 /650,000 of a horsepower to sweep 
it across the skies—one flea-power. 
We make small motors, but not that 
small, so a one-half horsepower 
motor will furnish the power. 

• This has been a thrilling task, 
even for a plant capable of turning 
out annually a million horsepower 
in turbines. The inconceivable ex¬ 
actions of the job, the mad combi¬ 
nation of gigantic mass with split- 
hair precision, imposed no unusual 
demands, for our own products reg¬ 
ularly called for just such extremes 
of size and accuracy. We feel an in¬ 
ward satisfaaion in the knowledge 
that Westinghouse standards gen¬ 
erously encompass the decimal-to- 
six-points accuracy required by this 
champion of star-gazers. 
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THE TOOLS OF THE CHEMIST 

Their Ancestry and American Evolution 
By Ernest Child 


This handsome and lavishlv illustrated volume is the first to be devoted to a subject 
which has long been neglected—the history of the manufacture of laboratory 
awaratuB and the part it has played in the development of American Chemistry 
In an entertaining and instructive way, the author describes the events and per 
sonalities that were responsible for the creation and growth of chemical labors 
tones in the United States, with appropriate emphasis on the European background 
from which they sprang He infuses his work with the spirit of Holmyard’s remark, 
“Every piece of apparatus hides a romance ” The history of many famous manu 
facturers of instruments and apparatus and dealers in chemical supplies is given in 
much detail, and many facts are presented that were heretofore unknown, thanks 
to the persistence with which the author has collected his material He traces the 
history of such laboratory necessities as balances, glassware, filter paper, porcelain, 
heating apparatus, metal ware, Alundum, rubber ware, platinum ware and scientific 
optical instruments The contributions of various cities and sections of the country 
to this field are also discussed 

220 Pages Profusely Illustrated 50 


REINHOLD PUBLISHING CORPORATION 

330 W, 42 Street, New York, U, S. A. 


Exf)erimenters — Schools — Field Workers 


An Accurate Balance at a Price 
Within the Reach o£ All 



Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modem, durable construction 
Small convenient size 
Handsome streamline design 

Now permioaible for auxiliary use in 
drug stores (N, Y, C, Serial Bl7,) 


Never before a balance with all these exceptional features! 



BENNETT BALANCE —$8.00 plus 40c Postage 
Tech Editorial Service, 26Wett40thStreet,'NewYork,'N.Y. 


tions. Before it ever was adopted to replace 
the time-tried Spnngfield ’03 model, it was 
put through the most severe treatment that 
hard-boiled Army men could think of It 
was dropped of! a cliff on rocks and hard 
ground It waa thrown into water and left 
there for hours It waa rolled around in 
sand, kicked around in deep dust, tramped 
into mud Picked up and given no more 
wiping than was possible with the soldier’s 
bare hands, it functioned with as much 
snap and smoothness as if it had come fresh 
from the gun rack. 

Another cnticiam was that it would be 
difficult to clean caked carbon off the front 
end of the rod that takes the push of 
powder gases near the muzile and operates 
the self-loading meclianism This rod is 
released with no other tool than a small 
screwdriver, and the carbon scraped off 
with the same inBlrumeni 

The sights of the Garand, both front and 
rear, are coarser than those used in scoring 
world beating records with the Springfield 
However, it is pointed out, these sights are 
ilesigned primardy for battle purposes, at 
'>00 600 yard ranges If fancy shooting is 
desired, special sights can be fitted on the 
target rifles -knence Service 


Bouncing Magnifier 

D esk or general utility magnifying 
glasses break, chip, and scratch so 
easily that it is strange no one has ever 
thought of mounting them in rubber. The 
Mark Sp,<ialtv ( oniiiuiiv <iid just that and 


Writes, magnifies bonnees 

in addition, mounted a rubber socket on one 
side of the rubber rim so that the magnify 
ing glass may be slipped on the end of a 
pencil The rraulling device is one that can 
be thrown around the desk with impunity 
and It will artiiallv bounce rather than 
break These small magnifiers are triple 
powered and come in six colors 


Dn'i-IcK “Keeps" Ice 

K eeping 350 pounds of gUciai ice 

frozen on a trip halfway across the 
country is something of a trick, and scien¬ 
tists have accomplished it by packing the 
ice in solid carbon dioxide (dry-ice). The 
purpose of the unusual shipment was to 
study size of ice crystals at different depths 
in the glacier —Solvent News 


Coating Thickness 
Tester 

T he Aminco-Brenner Magne-Cage, aa 
instrument for measuring local thick¬ 
ness of coatings on meuls by the rapid, 
non-destructive magnetic method, has beea 
improved since its introduction in 1937, 
The improvement, which greatly increases 
the utility of the instrument, now makes 
possible measurement of various types and 
thicknesses of coalings with only one tn 
Btrument, simply by interchanging different 
types of magnets. 

The instnnjjent gs npw marhetetl wfil 
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Checking thicknens of metal plate 


measure nickel coatings on non-magneiic 
base metals, non-magnetic,-metallic, or or 
game coatings on magnetic base metals, 
nickel coatings on iron or steel 
The method is simple, rapid, non-destriic 
live of the coating or the base metal, and 
18 especially advantageous for both works- 
control and acceptance testing, since it 
permits testing of a large number of spe 
(linens at low cost 


WAGES 

^pHE motor transportation Indus- 
^ try IS responsible for one seventh 
of the nation's pay envelopes 


Chemical Pioneer 
Prospectors 

C HEMISTS have joined the search for 
oil and gas They are applying micro- 
themical methods to the pioneer custom 
of finding oil deposits bv surface seepages 
Unlike the pioneer prospectors, who located 
only shallow wells by surface seepages and 
sometimes not even those, modern chemical 
prospectors hope to develop a method of 
seepage analysis which will be an accurate 
guide to underlying oil deposits in any field 
and will locate wells at any depth 

At present, they are concerned chiefly 
with the analysis of surface soils, or the 
gases contained in them, for minute amounts 
of various hydrocarbons and other com 
pounds which indicate the presence of 
underlying petroleum deposits Soil samples 
from the surface or a few feet below are 
taken to the laboratory There, light hy¬ 
drocarbon components are driven off by 
vacuum distillation Such heavy com¬ 
ponents as waxes are extracted in various 
ways and analyzed The presence of such 
divergent gases as hydrogen, ethane, ethy¬ 
lene, and propane is determined Liquid 
hydrocarbons from surface soils, and even 
hydrocarbon or partly-hydrocarbon soil 
waxes, are being used as possible indica¬ 
tions of underlying oil deposits 
Recently, a highly sensitive device known 
as the “mass-speotograph," used only in the 
physios research laboratory for “weighing” 
in^teaimal atoms, has been put to work. 
It is used as a modem divining rod, sepa¬ 
rating and identifying the minute amounts 
of surface gases which have escaped 
laboratory analysis. 

Wkh the “atom-weigher,” it is possible 
to run a qualitative and quantitative analy- 
aia Mt an unknown mixture of hydrocarbon 



A Partnership of 
SCIENCE and ART 

If there is xtieh ,i thing as a hotel being the expression 
and tlic esst'iiei' <if the finer aspects of the life of a city, 
siirelv it is no miiiiodestv to claim that distinction for 
The VI aldorf-Asloria 

Here, not only the art of living luxuriously, but the 
science of living wisely and efficiently, and therefore 
economically, come to fruition in such u totality of ad¬ 
vantages as only art and science together rould achieve. 

Science is the source of its creature comforts, hut 
what most endears it to the world is its knowledge 
and Its practice of The Art of Home ’ 

THE 

WALDORF-ASTORIA 

- GfVWD _ y 
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on for Chemists, Engi- 

TECHNICAL BOOKS ellurgists. Students, 

These books are going fasti Take advan¬ 
tage of the reduced prices while you can! 


B*«t Susar Chetniiti' Hdbk , Moeller- Krause 

Carbomiation, Low Temperature, Gentry 
Chemical Inductry, BrUuk-MaiU 
Chemiitry In the Home. Firtk 
Chemistry of Solids Dtsck 
Chemlita'^ Pocket Manual, Mtadt 
Chromium, hy Aid of Bleetnc Current, Leblanc 
Cteaiuna and Dyeme of Rayon, Foster 
CoUem Oeolosy. VJ I. Ckamherlain 


Determination of Sulphur In Iron & Steel. Pnistfer 

Blementa of Phyaica, Merckant-Ckanl 
Blementa of Sugar Reflmng, Bordajf br Balt 
Bngloeerlng Chemistry. SllUman 
Bnaymea, Weksman 

Saentials of Quantitative Chemical Analyna, Scott 
Pood Induftriee, Vulle (r Vanderbtil 


Heat Theorem. The New, JVereji 
Human Body, Martin 
Hygiene, Practical, Bertey 


MetaUio Obiecta, Bleotrolytically, Pfankauser 
MetallograpW, Structural, Puisifer 
Metallurgy, Wytor 

Metric System for Engineers, Clafkam 
Milk, The Perfect Food, Codlwle 
Mlnarolcgy of Ansona, Guild 
Modern Magnetica, Auerbock 

Natural Terpenea, Baker b’ Anderton 
Nitroglyoerinei ft Nltroglycenne BxplosiTes. Naoum 
Notes on Chemical Anatysia Crait 


Parachor S. Valency, Sutden 
Physical Chemistry Eap , Van Klooster 
Physical & CoUoid Chemistry. MtckaiUs 
Plumbing Design, Nugcy 

Proceedings of the American Oas Institute. Part I. 
Proceedings of the American Oas Institute, Pori II, 


Rainmaking, Humphreys 
Reinforced Concrete in Europe 
Research Narratives, Fl.ee, Vi 


gsaea amsUer in volum* tkan (1m head of 
a pin. Resnltt of Um analpaia mtf be «b- 
taitted in 10 minutes or loss, aoia&wtS mtf. 

Another device, newIy-devel^Md to aid 
discovery of new production horlaoBa In 
already-developed holds, contains a very 
sensitive electric eye which responds to 
emissions of Gamma rays from geological 
struclures. Lowered to the bottom of the 
well and raised slowly, the “eye” regiaters 
variations in the Gamma rayi given off by 
each strata, which are recorded automati 
cally at the surface 

Sun-Ray Filtering 
Paint 

E \E slrsin resiilling trimi sun glare is 
a great enemy of product urn efficiency 
It contributes to poor work, less work, and 
unnecessary fatigue A blue translucent 
inaterial produced bv ibe Skybryte Com 
panv IS intended to i liminale sun-glare by 
spraying or brushing on factory windows 
I It is claimed that this material shuts out all 
; glare yet admits <>5 percent of the light, it 
, filters out the heat produi ing rays of the 
sun so that there may he as much as a IS 
percent decrease in temperature 

i Preventing Water 
Hammer in Pipes 


closed This hammering sumeiiiurs causes 
hrtaks al pipe tonniclions Smli breaks 
may not hi important in homes but are 
very serious in induslrial plants I lie ham 
iiiermg is laused by the great im rease in 
the pressure witliiti pipes when the flow is 
suddenly stopped bv closing the faucet 
That pressure may run to as high as 600 
pounds per square inch if, for example, 
the flow velocity is 10 feet per second. 

Prevention of destructive water hammer 
may be accomplished by the use of relief 
valves and air chambers Some house¬ 
holders simply mount a five or six-foot 
length of pipe vertically and close it at the 


[ QUANTITIES LIMITED—ACT QUICKLY | 

For sale by SCIENTIFIC AMERICAN, 24 West 40th Street, New York, N. Y. 



Croat-aoction of the bdlowt d«. 
vice tbat prevoats wa(«t bimmor 
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INDUSTRIAL ind LABORATORY EODIPMENT AT ONOSUAL VALUES 


HEAVY DUTY TWIN COMPRESSOR 


top to hold a column of air in the water 
mam in the ba§emcnt. However, llitre 
la difficulty in keeping the air in the cham¬ 
ber. Positive and permanent relief n ob¬ 
tained bv the use of a simple device known 
as the Wacor Water Hammer Arrester This 
consists of a closed metal bellows or com 
pression comparlnunt which is filled with a 
special compressible emulsion and is 
mounted in a casing connected to the piping 
system With this there is no need for 
maintaining air in the chamber, for the 
back pressure is cushioned by the compres 
aible bellows The arresters are made in 
different sizes having bellows of different 
volumes 

When a Wacor Water Hammer Arrester 
is put on the line, the sealed compression 
chamber is partially compressed as the 
water pressure is turned into the system. 
WTien a valve or faucet is opened, the bel¬ 
lows expands, but when the valve or faucet 
ia then closed the bellows acts as a spring 
to take up the shock by compression The 
manufacturer claims these devices have 
been subjected to as many as a million 
fhocks without rupture 



F or generations laymen have believed 
that glass, if taken into the food tract 
in either powdered or chipped form, woaild 
be invariably fatal. Thu belief seems a 
little too broad in its scope, according to 
an article in the Journal of the American 
Madiesd Attociatwn which recently an- 
avMtred a query on thia subject aa follows: 

•Tbe ingestli» of gkia may or may not 
be fatal. The nature and extent of the 
bam done, if any, depends on the suie, 
skaphy and numb^ of particles ingested 
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and on the oresence or absence of food in I 


the mouth \rith the glass or in the gastro¬ 
intestinal tract at the time the glass is swal¬ 
lowed. The danger lies in perforation of 
the wall of the stomach or the intestine and 
in acute or subacute gastro-ententis It 
would hardly be safe to say that the aver- 


I be beyond question that « 


Pounded Glass and Other Meihanical Ir 
tanls, in Legal Medicine and Toxicology 


Pictures come obve thru this iates 
optical device. 

CARD and PHOTO 
STEREO-MIRROR 


The question is often asked whot shall 
I do with my business papers’ 

Your sheets can be bound neatly and 
compadtly in handy book form in the Com¬ 
mon Sense Binder (and if so desired sheets 
can be taken out again) A single sheet 
can be bound as well os any number up to 
500 sheets 

Insertion of sheets takes only a few 
seconds 

Binder to hold sheets size 11" x BVS" 
sent postpaid m United States for $1 00 
Money refunded if not sotisficd 


and of Dr. E F. Ingals, ale half a dozen 
•ox inch test tubes, two good sized lamp 
chimneys, an ordinary four-ounce medicine 
IhiIiIc, two pieces of window glass, each 
four inches square, and three slips of col¬ 
ored glass eai h one inch wide and three 
inches long, biting the glass off the pieces 
offered him, chewing it up, and swallow¬ 
ing It much as if it had been an ordinary j 
arltrle of food The glass eater had eaten a , 
hearty meal before submitting to the lest, 
as was his custom before each exhibition 
lie was kept under observation for several 
bourn after eating the articles named, but 
at no time did he show any unfavorable 
Bvmptoms. He died, however, two or three 
years later, from a subacute gastro-enleritis, 
presumably. Dr Haines says, from the irri¬ 
tation produced by his long continued glass 
eating There are other well authenticated 
reports of similar purport ” 

Cement-Lined Pipe 


courses transmission of highly corrosive fluids has | 
catlonil book!, been perfected bv the Jones & Laughlin ■ 

ewhansed All Steel Girporation The product is made 

«e '^cuh’^5 ® '"8h speed mill especially de- 

PRK Ihe purpose 

In the J & L process, a special formula, 
da, Chiesto available on the open market, is used 

in lining the pipe. A measured quantity of 


^ Fine Watch 
is a Wonderful 

giFT 


The adentinc aingle picture 
ftereoacope. 

PRICES $l.f5 and $3.S0 

Send for leaflet 

NU-MIRROR CO. Bridgaport, Coafl. 


Counters 

lae 


DOYOUi 




WAI 

Recent Books 
For Your 
Library 

1 HITIER'S GERMANY 
X.rt Lo.,..n.l.ln Kl 


ot'Rciai live under and 
regime of streamlined dcs 
2^ WHAT GERMANS FOl 



Longitudinal section of a . 
two pipes lined with special 


2^ CniMTCALS^lN WAR 
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htmtiitif in tit« field is required to protect 
the lining, except that the pipe cannot be 
deformed. The pipe can be shipped, cut to 
length, and fitted just as unlined pipe—the 
lining being able to withstand without chip¬ 
ping any blow on the exterior of the pipe 
which does not actually dent the pipe 


Cutting-Off Machine 

A new machine of the bonded-abrasive 
wheel typo is announced by the 
American Instrument Company, for cutting 
glass, quart?, ceramics, metals, commercial 




and semi precious stones, and the lihe, in 
the form of sheets, rods, lubes, and blorks 
Cuts up to 3’i indies ran be made on 
materials with flat surfaces Rods, tubing, 
and the like up to six inches in diameter 
(an be cut bv rotating the material as it is 

True, clean cuts are made speedily and 
precisely bv means of a motor driven 12 
inch diameter rubber bonded abrasive 
wheel (OOt or 0 06 inches thick)—without 
1 hipping or breaking the material 

The machine is espiscially suitable foi 
slicing all kinds of tubing, and makes ex 
iremelv short cuts that are made only with 
great difficulty bv other means For ex 
ample, lengths of IMi-inch diameter glass 
tubing as short as 1/32 of an inch can be cut 
off as easily and quickly as longer lengths, 
and with smooth, parallel, unchipped edges 
The machine consists essentially of a non 
corrosive cutting table, a rutting wheel 
direct-connected to a llS-voll, 60 cycle al 
ternating current motor, and a centrifugal 
pump, mounted on a ngid steel stand 

Operations to Correct 
Deformities of Infantile 
Paralysis Reported 

O perations in which muscles are 

transplanted, bones reshaped, and 
joints fused together to help infantile pa 
ralysis patients recover from the deformities 
and handicaps left by the disease were re¬ 
ported by Dr. Henry G Hill, of Memphis, 
at a recent meeting of the Southern Medical 
Association. 

One little girl whose case he described 
can now stand erect and walk fairly well 
since operations on both hips, both thighs, 
both kneea, and both feet. 

Operauons should not be undertaken for 
at least two years after the attack of in¬ 
fantile paralysis. Dr Hill wa’-ned. If the 
cells of the spinal cord have been damaged 
bst not ktUed by the fnfectien, they will 


EDISON STORAGE BATTERIES 

CalU Are In excellent condition Complete witb 

10 % regular 

>ears Two-year 

Above are per cell For 

Note On cells 75 amps or IcHS an additional 

charge of 10 ", Ij to be added for trajs 

"Weston" Meter swiicUboli'rTSei. 

W.Pi 

LArffft Aelectlon of portables on hand 
Requirements quoted on request 

Telegraphic Tape Recorder 

i— 

4 Bi 58 l^N. ioe.r‘’°t^.cX 

V* leernlni 

^B||n|BgH^HBB code or teaching 

tjikimr perman- 

code meesefes 

rouble pen permits simultaneous recording of 
two^niMsagefi P»*m operated by *^ 1 *^ 

alarm and watclunan systems May be use</ to 
Intercept telephone dial calls 10 ohms 

Used *15 Reconditioned *80 

CONOrNHERS 

'XSi 

DURAKOOL MERCURY SWITCHES 

RHEOSTATS 

VARIASLE 

n.rd Leonard Ca 

am|> max amn 

known appllca- 
tlon 4 from tiny lab Infitniments to glgranllc power 

10 Amp 2 M 300 Amp O-N 

“Vesdsr-Root" Revolution Counter 

OYNAMOTORS D C le D C 

24-1500 Gen Elec 2'-. k« 
output $95 00 

12-350 TOU KO mllU $18 00 

12-750 volt 21)0 mills 30 00 

12-350 roll SO mills 9 00 

32-300 folt 80 mills 7 50 

l)>iiaraolor arraaliirex (leniral Eleeirlc trlpli 
.ommutators di 24'1500 xolt 12 50 

Six number <099099) non-reset dimensions over- 
merals >' 4 ' high ^nickel plated ^ Special^ 17 M 

Revolution Counters, Durant 

Double Deck Rotary Productlmeters top and bot¬ 
tom row of figures registers simultaneously 81 m 
of case 6 '#' x 3^8" x Ratio—one count to one 

revolution of drive shaft Rotation clockwise or 
antt-clockwtse when used from front Speed 600 
counts per minute SubtracU when reversed Lower 
row of figures can be re-set to tero 

Slightly used Price 57.50 

CONVERTERS 111 D. C. fo 110 A. C. 

yann*att«*'^ trsnalormar) m watt JIl M 

Eltetric Bhiveri (Vwiilifon) 

SafidunThoL*’ 

type and volUse dailrad w 

U 8 Army Aircraft. «, 

solid hrnns leleBraph ^_Q TBA, 

and radio transmit- 

ucu*''^ ‘"S1?50 

Llghtnlne switcli, celling typo, 
■t canteJ^H heavy hresn Can handle 5 

TELEPHONE 

S''^>TCH dials 

Umlt«l amount. 

K W nigh Krtquenc) $^.S0 

Ammeter "Werton^' Model 569 

A 0 -0 C Panel mount 3 In diameter Cd •< 

0 amp full ecale Prepaid 

AMPERE HOUR METER 

''Sangamo", Battery charge and disebarge Typ« 

MS ScalQ 0-400 Minimum charge rate 5 Amp. 
Maximum IS amp Any voltage Original oogi 
>80 00 Our price $10.00 

RELAYS, 110 VOLT A. C. 

MlnneapollR-Honeywell aingle pole, double throw, 
handlee 30 Amps 50 mllUamps on coll Alao avan* 
able In double pole. 330 volt AC . 110 volt DC. 

Telegraph Relay, Precision Type 

150 Ohm 106-A C double coll mounted on glate 
and enamelwl Iron tram. «1> valua, tn (W. 
Llmltwl amount .©.W 

iMiNHAmil ELECTRICAL BAR8AIN HOUSE, IRC., Dipl. 8. S., 120 Chinben SItnI, Riw Yirfc CHyJ 
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J*opular Scientific BookSz= 

THE ROAD TO 
MODERN SCIENCE 
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An extramelv intereacing and read¬ 
able account of the world’i icientiiic 
diacoveries, from Egypt to the prei- 
ant. Illustrated. 

THE AIR AND 
ITS MYSTERIES 

By C. M. Betley 

Summary and interpretation of the 
known facta about the air, the clouds, 
the weather and all they signify to 
human life. Illustrated. ^3.00. 
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eventually return to nomial and resume 
their function of supplying the muscles 
with nerve stimuli or messages for action, 
and the paralysis will disappear, provided 
the patient has received proper treatment 
during these early stages This improve¬ 
ment may take two or more years, how¬ 
ever Consequently, the surgeon should 
wail at least that long before operating 
to correct or minimize deformities 

Muscle transplantation is suited to pa- 
iieiits who have received proper treatment 
early in the disease By this operation, the 
strong group of muscles mav be divided 
and enough of them traiisfirred or trans¬ 
planted to the opposite side of the joint to 
restore muscle balanrr, so the muscular 
pull 18 not all in one direction, which m 
Itself may produce deformity — Science 
Service. 

Laboratory Porcelain 

A new chemical porcelain having re¬ 
markable properties is being used in 
the manulacture of laboratory sinks and 
other furniture This new product, Lapp 
ware, made by the Laboratory Fiirniturt 
Company, Inc, is extremely dense, com 
plelely vitrified, non porous, and free from 
voids, blebs, and minute pore spares It 
IS exceptionally tough and difficult to break. 
Its low thermal coefficient makes it highly 
resistant to thermal shock 
The while glazed surface of Lappware 
will not discolor, craze, or oxidize, and il 
does not retain odors It is fired at a high 
temperature—2250 degrees, Fahrenheit-- 
thus making it chemically inert to all acids, 
alkalies, and solvents except hydrofluoric 
acid, from which it is said to suffer less 
than a number of other commercial por- 

Unique Foundry 

T he success of Ford Motor Company 
metallurgists in developing cast-steel 
automobile and tractor parts as strong or 
stronger than the forgings they replace has 
I led to I he construction of a big new steel 
foundry unit in the Ford Rouge plant 
Steel IS poured continuously in the new 
unit, the molds being brought on a conveyor 
to the pouring spout of the electric holding 
furnace. Formerly it wms necessary to pour 
intermittently because the steel was melted 
a few tons at a time in individual furnaces 
In addition to saving time, the new Ford 
method produces more uniform castings by 
delivering the metal lor each casting at 
uniform heat and composition 
The steel foundry is carefully svnehron- 
ized It includes melting furnaces, steel 
holding furnace, core-molding machines, 
conveyors, heat-treat and annealing fur¬ 
naces, and cleaning room Parts such as 
plow lieams, tractor front axles, tractor ra¬ 
dius rods, and wheel flanges can be made 
in sufficient quantity for 250 tractors a day. 
This involves pouring from 90 to 112 tons 
of metal a day. A smaller foundry unit 
ronslnicted nearby will produce a vanety 
of small steel parts in comparable volume. 

Wood as a Paving Material 

W OOD has long been employed in the 
eonslniction of road surfaces, and 
under favorable oonditions, a modem wood¬ 
block pavement ii quite durable. It is, how¬ 
ever, expensiva to construct. In rscogmtion 
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of Ihe many drsirable features of wood 
pavemenu and in an attempt to use large 
quantities of low grade and under-sized 
timber unsuitable for ordinary commercial 
purposes, the Deidesheimer method has 
been patented in most European countries, 
and IB called “wood-stone” paving As the 
name implies, it consists of both wood and 
stone 

On a previously prepared macadam base, 
either treated or untreated, the wood is 
placed in the form of cylindrical blocks, 
four to ten inches in height, which are cut 
from-saplings or other undersized timber, 
preferably hardwood, with a diameter of 
from two to five inches The blocks are 
cut to the requisite length at the site, barked, 
and then impregnated, immediately prior 
to laying, in a vat of Wolman salts These 
treated cylinders are then placed on the 
prepared base in an upright position and 
tamped or rolled Slone chips are then 
used to fill the gaps between blocks, sub- 
saqiient rolling and watering forcing the 
blocks into the base and the atone chips 
into the wood, keying the surface logi ther 
This surface may be treated with an asphalt 
emulsion, which further fill* the voids be 
Ivseen thrf blocks, and a sprinkling of fine 
Slone chips which are rolled into the ex 
posed tops of the cylinders, forming a water¬ 
proof and durable surface The prepara¬ 
tion of the base would be governed by the 
character of the traffic to be carried by the 
completed road — N V behovanyt, in 
American Forests 


Who Was 
Shakespeare? 

((.ontinueil from imge 264) 


26lh, The San Francisco Argonaut carried 
an editorial entitled ‘Ulio Was ^hake 
speare?”, paying high tribute to the import 
ance of the X ray and infra red evideiue 

Newspapers in France, Switzerland and 
Holland have also played up the story 
( harles noisscvain, a well known journalist 
of Geneva, is translating the complete 
S( lenlific American article into Dutch for 
publication in the Lowlands 

Letters received by us from readers fell 
into three classes 

Those whose writers objected to doubt 
being (ast upon tbe identity of the “officially 
approved" Bard of Avon, those whose writers 
demanded more proof of Lord Oxford’s 
identity before drawing any conclusions, 
and those — evidently already possessing 
some acquaintance with subsidiary evidence 

connecting Oxford with llie Shakespearean 

authorship — whose writers greeted the 
publication of the X-ray and infra-red in¬ 
vestigation as an event, charged with im¬ 
portant historical and biographical implica¬ 
tions We quote a paragraph from one of 
these latter, written by Fred H, Colvin, 
editorial veteran of the McCraw-Hill Piib- 
bshing Company: 

“The disclosures made by modem photo¬ 
graphic methods show clearly that the old 
painungs had been altered. The resem¬ 
blance of the face% and features, as shown, 
together with the careful study of the hands, 
ring and wild boar device, should convince 
the most skeptical. It has long been a 
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mystery to me why so Dumy cling with a 
sort of blind loyalty to the idea that an 
illiterate butdier boy could have written of 
life and places of which he could have 
known nothing whatever ” 

One of the very last letters written and 
signed by the late Lord Tweedsmuir, the 
scholarly Governor General of Canada, ex¬ 
presses his thanks to a friend for sending 
him a copy of the January Scientific 
American. As a historian and writer of 
mystery stories, Lord Tweedsmuir (John 
Buchan) appreciated the evidence disclosed 
by the dissection of the Ashbourne painting 
“1 have read the article by Mr Barrcll 
with very great interest Will voii convey 
to him my thanks ^ 

Tweldsmuir ” 

For the benefit of readers of the January 
issue who demanded more evidence, we 
pubLsh on page 264 an X-ray photograph of 
the Ashbourne portrait which was crowded 
out of the original article 

This shows that underneath the re 
arranged hair which “Shakespeare” wears 
in his Ashbourne picture it the same type 
Ilf large ear with the wide anterior open 
mg that very peculiarly characterizes Lord 


Oxford in both of his inscribed poruoiu. 

We would also reiterate that the evidence 
of the three disguised Shakeapeare portraits 
which connects them with Oxford’s person¬ 
ality in so many ways cannot be logically at¬ 
tributed to commercial art fakers who ‘'ac¬ 
cidentally" got hold of the portraits at van- 
ous times and fixed them up to palm off on 
gullible Shakespearean enthusiasts 

The disguises that have been applied to 
the original Oxford paintings bear so close 
a similarity, and are of such ancient ap 
plication in the opinion of competent ex¬ 
perts, that it IS apparent that the work was 
done at a time when all three pictures were 
available to a small group, such os the 
original family owmng them There is no 
record of any of these pictures, on the other 
hand, having been bandied around among 
unscrupulous art dealers Each of them has 
an “heirloom," rather than an auction room, 
background King William IV received one 
as a gift from a member of the Sidney-Hor 
bert family of Penshurst Place This ancient 
Kentish manor was one of the homes of 
I^rd Oxford’s son-m-iaw, Philip Herbert 
Karl of Monlgomery, to whom the Firsl 
Folio of the plays of “Mr William Shake 
speare" was dedicated in 1623 


Problem : the Pentagon 

F inal problem of the series offered our 
reader# by Lieutenant Commander Kap 
Ian IS as follows 

The accompanying sketch shows a method 
of constructing a regular pentagon ABCDE 
Two circles are desirihed with i and H 



as tenters and 4b as their common radius 
A third circle MAPBN, of the aame radius, 
IS passed through A and B Through P, the 
point of Intersection of this circle with the 
common chord of the first two circles, lines 
are drawn from M and A' which cut the 
original circles at E and C. With these 
latter points as centers, and the same 
radius as that of the three rircles, arcs are 
swung which intersect at D, the final point 
of the construction Show whether the 
method is exact, and if not, determine the 
error of approximation by evaluating the 
angles at the five vertices of the pentagon 


Solution of the Second 
Circular Pasture Problem 

L ast month's problem read os follows 
i A circular fence encloses a field 200 
leet in diameter. A cow la ued by a rope 
200 feet long to a point on the fence, and 
outside the enclosure. Over what area vnll 
the cow be able to grazed 
In a pnvate oommunication to the Editor, 


Commander Kaplan had said “In spite of 
iho brevity of the solution, this is not an 
easy problem The integration is rather 
differently aceomplished than ordinarily 
The usual method of approach would lead 
to a iiiuili longer solution” “Why didii I 
the Editor tell us this fact hut month, when 
It would have done some real good’”, many 
a reader is going to say to this Well, isn't 
matheniaiics like that ^ Did the professors 
ever give the poor viitims advance tips in 
examinations''' Ours didn't This is a cruel 
world, without a doiilit 

The solution 

The cow will he able to graze over a 
semi circle of radius 2r, and the two equal 
areas which lie between the circular field 
and the curve traced out by the free end 



of the rope as it winds around the fence 
The element of area for the latter may be 
taken as the triangle shown in the accom¬ 
panying sketch, and the area of each loop 
will be expressed by the integral. 

The enure area encompassed is therefore 
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thoM who today direct the poliaeo oi their 
reupectiwe hoiueg by carrying on the lound 
tenets of firearms manufacture originated 
many decadea ago by Meaera. Coit and 
Marlin 


Mossbeuc’s Triplets 

I T has tong been more or less an axiom 
in firearme oindes that when O. F 
Mossberg & Sons, Inc., announces some 
thing new in rifles, the .22 caliber section 
of the gun world sits up to take prompt 
notice. The heralding of the three latest 
Mossbergs, Models 42M, 46M and 51M. has 
proved no exception to this rule In the 
order named they are a T-shot clip re 
peater, a 22-shot tubular repealer, and a 
15 shot automatic, all .22 caliber, all Man- 
lioher, Mauser, or Military type — which 
ever name you prefer — and all rugged 
and built for dependability and accuracy 
Each member of this new family ol “M’s” 
IS equipped with hooded ramp front sight 
with four permanently attached inserts. No 
2A rear sight with screw adjustment for 
windage and elevation. No 4 microclick 
peep sight which swings out of the way, 
permitting use of open or 'scope sights 
They adl have detachable swivels, non 
breakable molded trigger guard with finger 
grooves, and in the cases of Models 42M 
and 46M, a Mauser-type boh which hugs 
the stock and doesn’t interfere with ’scope 
mountings. 

If you’ve ever bad a "flash-back” occur 
while shooting, you’ll sppreaate Moss 
berg’s new cover plate, which it attached 
to the bolt and moves over the ejection 
port hole when the boh is closed, to provide 
additional safety for the shooter and to help 
keep dirt and other foreign matter out of 
tho loading port If you like a clip-type 
rifle, you’ll find the 42M exceedingly prac¬ 
tical, for the butt-plate has a “trap door’’ 
and the stock is cut out to permit inser 
tion of an extra clip of 7 shells If you 



B flashbacks with the new 
ossberg bolt-action .22 
fle A plate covers ejec- 
nn port when bolt closes 


Right In the same gon as 
shown above, an extra clip 
carried in the stock 


dislike loading, you’ll hke the capacity of 
the Model 46M 

On the other hand, if you’re of the auto 
maUo school of firing, the 51M fills the 
bill and handles .22 regular or high-speed 
long nfle cartridges, either lubricated or 
dry, without any change, and you can pack 
15 of them into the magazine 

The Mossbergs prefer that the shooters 
of America christen this new family of 
“M” models, so this is a case of “Name it 
and you can have it ’’ There’ll be a check 
for 1100 and choice of any of the 3 models 


at first prize m this name contest Seoead 
and third prises are 150 and respec¬ 
tively and, again, the winners have a choice 
of the new guns in addition to the cash 
awards. We’ve a good supply of Mossberg 
catalogs and entry blanks for this contest, 
so let us know if you want them. There's 
no catch to this, nothing to buy. Be kind 
of nice to have a new gun this season, 
wouldn’t it'^ 


From the Mail Box 

F ollowing pubheatmn ol the story, 
“Shotgun Heresy” in the January is¬ 
sue, we received a number of reader in 
quines requesting more information on the 
one-power (no magnification) shotgun 
'scope, made by the W R Weaver Com¬ 
pany, for use in trap, skeet, and wing 
shooting Now comes a note from “BiH” 
Weaver enclosing copy of a letter from T. 
K Lee, Birmingham, Alabams, who re 
ports complete salislaclion on a South Caro 



lina quail hunt with the Meaver 1-X 'scope 
on a 12 gage Winchester pump scallergun, 
and who writes "1 don’t recall missing a 
shot that was in the open or where the 
bird was in sight ” 

Claiming equal success in dove and crow 
sliooliiig, Lee also spoke of breaking 49 
birds in skeet, "heavily dusting ihe lost 
bird,” while at the 16-yard traps he won a 
turkey shoot with another 49 But the ex¬ 
treme versatility of this Weaver 'scope, and, 
incidentally, of Lee’s marksmanship, loo, 
IB shown in the following quotation from 
Lee’s letter’ “Past Saturday we varied our 
rifle program a little and did a good deal 
of shooUng at aerial stuff with the .22 and 
this 'scope For lack of something better, 
we used black walnuts, which measure 1 to 
1% inches when hulled and are a pretty 
stiff target for this stuff, when pitched 
about 20 feel high. I had one run of 24 
straight, taking all shots, whether good 
losses or not I find it very definitely easier 
than with peep sights or open sights and 
no trouble to pul in fepeat shots Mine is 
mounted on a Remington pump 22, but if 
I had it on an automatic, I could put in 
three to four shots easily ” 

All of which bears out Weaver's own 
claim that "the 1-X 'scope is unbeat^le 
for many kinds of rifle hunting, especially 
large game and moving game, for fast shots 
and in wooded country. For rifle,” Bill 
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coattnuMt “a flat top aiming pott is used 
instead of the large, coarse center dot de¬ 
signed for shotguns.” We have on hand a 
supply of Weaver’s folders, describing and 
pictunng his 'scope, and you’re more than 
welcome to one, if you’ll just drop us a 


Pittman-Robertson 

Act 

O F importance to all who buy guns and 
ammunition was the recent address by 
Albert M. Day, Chief of the Division of 
Federal Aid in Wildlife Restoration, 
Bureau of Biological Survey, to the North 
American Wildlife Conference in Washing¬ 
ton From the 10 percent exeise Ux on sport¬ 
ing arms and ammunition. Federal appropri¬ 
ations have been made to states which have 
given specific legislative assent to Pittman- 
Robertson Act provisions, the Federal Gov 
ernment bearing 75 percent and the respee- 
tive states 25 percent of the cost of these 
undertakings 5vime fine work has been ai - 
complished, such as taking submarginal 
lands out of agricultural production in 15 
states to provide badlv needed range for 
deer, elk, moose, and bighorns, and food, 
cover and sanctuary for grouse, turkeys, 
pheasants, quail, Hungarian partridge, 
ruffed grouse, sliarptails, rabbits, and other 
species of birds and animals Projeds for 
purchase of areas to restore conditions for 
waterfowl and fur bearers are being con¬ 
sidered in SIX Ollier slates Re vegetation of 
lakes and water courses, re-scedingof burnt- 
over areas, re allocation of game popula¬ 
tions, and researih laboratory work are 
among other aclivilics, all tending to im¬ 
prove the nation’s wihllife resources Sum¬ 
ming up. Day said “It the game depart¬ 
ments confine their activities to those of 
the caliber undertaken during these early 
stages, Piltman-Robertson will, in truth, 
become, as its sponsors predicted, the great¬ 
est boon to wildlife conservation since the 
passage of the Migratory Bird Treaty Act 
in 1918.” 

Pot-Shots 

AT THINGS NEW 

The American Insurance Group now is¬ 
sues an "All Risk” insurance pobey on 
guns, rases, ammunition, extra sights, and 
other shooting equipment at a rate of 1 per¬ 
cent on the amount of insurance, subject to 
a minimum annual premium of $5 Protec¬ 
tion 18 afforded at home, in the field, wher¬ 
ever the insured property may be. 


Smith & Wesson presents to the handgun 
fraternity their new S & W “K-22 Mas¬ 
terpiece” as a worthy successor to the 
famous S & W. “K-22 Target Revolver” 
Incorporating a 6-inch, precision drilled, 
reamed and rifled barrel on the frame of 
the veteran 38 M. & P. target gun, with 
an over-all length of 11-1/8 inches and a 
weight of 35 ounces, the Smith & Wesson 
folks have produced a .22 caliber handgun 
which embodies even greater speed, ac¬ 
curacy, and ease of handling than the 
world-known '‘K.22." The cylinder, with 
recessed head space, is chambered for the 
.22 L.R. cartridge, as well as any other nm 
fire .22. New developments which command 
attention are the S. & W. micrometer rear 
sight, which provides positive two-point 
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click adjustments for windage and elevation 
—and these adjustmenU will not shoot 
loose, the “Speed Lock” hammer, which 
offers shorter, faster, easier cocking, and 
allows grip to remain unchanged during 
fast fire All in-all, this “K 22 Masterpiece” 
is a “he-man’s” gun, made “with the rug¬ 
ged precision of a French 75,” to quote Cy 
Bassett, of S. & W. Want a folder’ We 


American Optical Company has developed 
a synthetic sponge sweatband for elim¬ 
ination of the hot-weallicr perspiration 
problem, faced by ail target-shooting de¬ 
votees It 18 adjustable lo any head size by 
an elastic band, may be worn wilh or with¬ 
out a hat; is washable 


Harrington & Richarhson Arms Co has 
introduced a new six shot target revolver, 
known as “Eureka” modi I It weighs 30 
ouniCH, has six-inch barnl with siglits ad¬ 
justable through large-headed screws, and 
choice of 11 different sues and styles of 
grips, with standard equipment No 4 
thumb rest type Gun has leaning rear sight 
lo remove possibility of sliudow To pre- 
strve the set pull in pounds and lo offer 
smoother, sharper action, trigger pull is 
adjusted by means of rounded edges, rather 
than sharp edge hammer notch Cylinder 
latch IS on left side for easier handling, 
thimble and extractor are heavier, lifting 
ratchet has two points, all tending to in¬ 
crease wearing qualities 


We’vf a Hunch that most gun owners are 
also the possessors of fishing rods of 
one kind or another, so wc just have lo 
mention three splendid angling piiblira- 
tions which, to us, are The Books of the 
Moment. They are, “No Life So Happv,” 
by EdHin Lewis Peterson, “Fur, Feathers, 
and Steel,” by Reuben R Cross; "The Fly 
Tver’s Handbook,” bv H G Tapply. If 
you fish, you’ll like ’em all, if you He your 
own lures, the latter two should be on your 
“must” list. 


Glad Rac Products Corp offers a polish¬ 
ing cloth, approved by Good Housekeep 
ing Institute, which w sufficient unto itself 
without paste, powder, or polish In either 
10 or 20 cent size “Glad Rag” performs 
brightening miracles on all metal sporting 
equipment with a minimum of “elbow 
grease” — works equally well on silver, too, 
so if you don’t find it in your sports cabinet, 
look in the kitchen. 


New Method Mfc. Co. has a product, “New 
Method Gun Bluer,” which immunizes 
guns against exterior rust, corrosion, and 
dampness, is easily applied with a camel’s 
hair brush, and restores highly polished 
blue finish "New Method” is not a "chemi¬ 
cal” cleaner, but la a hard, perfectly col¬ 
ored lacquer. 


Attention, you gun collectors and gun 
clubs of the Louisville and Lexington, 
Ky., areal Take a few minutes from your 
first-of-the-season trout fishing and visit 
the collection of antique guns and arms 
being shown during May at Stewart’s Dry 
Goods, Inc., Lziuiaville. Ky. The firearms in 
the exhibit are supplied by International 
Studio Art Corporation, were formerly part 
of the William Randolph Hearst collection. 


DKAWIMO Wn, It PUCT (FMWCH) WCW 



U. S. ARMY TELEGRAPH SET 

Blansl corps Itlrxrsph krv and aoundar moimUd 
-- -shosaiiy board Operales on 2 dry $3^gO 



Anti-Capacity Switciies 


« ' SIAM 



U. S. ARMY 
AIRCRAFT MICRO¬ 
PHONE 

ManufartureH by \Tpstpm Klee- 


U. S. ARMY AViATORS HELMETS 

f a Armr (Western Electric) aviator tan rolorerl noft 
lAther .rjjustalile Im^d Cm 

iegular price $22 00 Llmticd quantll) 



New U.S. Navy 
Altimeters 


TATLOE instrument 


ALUMINUM PROPELLER 


U. S. Navy Divers Lantern 

0 lb tut Welsht 12 lb Prlco . $8,ib 


Glass Mercury Tube Switches 


U. S. Navy Leyden Jars 

>per plat«d, oapacitv 002 operatlni volta, li_ , 

ght 1«', diameter Uj" Price $4.SO 


Flood Lights "Pittsburgh'^ 

> watt alM, 16" dla Weatherproof AdjuataL.^ 
)unU In any poaltlon Limited Amount, $^^90 


iMiNHATTAN ELECTRICAL BAR6AIN HOUSE, INC. 

120 Chambart St. Dspt SS New York City 
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beouae one of the most valuable featuret 
of dog pictures is the manner in which 
the texture of the subject shows up For 
this reason, also, full exposure is neces 
sary In order to take advantage of all the 
available bghung At the same time, the 


f dogs in movement should not be taken 
t shutter speeds slower than 1/lOOth of 

second Many inexpensive cameras an 
quipped with shutters having this as top 
peed Those which do not would best 
le restricted to dog poses which show onlv 
iioderale movement, or those inslaiRcs 
rhen they are well pictured in quiet, restful 

When you photograph a dog or anv 
ither subject- you must not forget that 
nil also include the background in vuiir 
iicture A poor background — one, for ex 
mple, in which there is such distracting 
naterial as telephone poles, picket fences, 
nd so on — may spoil an otherwise fine 
ucture Therefore, select a suitable back 
round and try to induce the dog to move 
n that area The greater this area, the 
impler your problem If the area must he 
estrieled, for one reason or another, your 
rork becomes more diflficult 

In this tonnectinn. we cite an exprnence 
It photographing ait Irish setter against 
, baikground of trees Particularly were 
interested in two of the trees, one to 
he left of the foreground, the other, curve 
haped, farther back We wanted to get 
he dog to pose between these two We 
(ere not quite sure just what pose wr 
I'anted, and did not bother too imtcli about 
his because we felt that anv agreeable 
K)se would be suitable provided the dog 
lopped somewhere between the two trees 
nd near the large straight one in the fore- 
;round Luckily there was a hemh nearbj 
fhere we lould sit and patienllv wail foi 
he picture We threw an apple where wr 
bought It would do the most good but 
’atsy simply snatihed it up and ran off 
|uick as a flash We tried it again and 
gain with somewhat the same result 
'very once in a while Palsy would stop to 




f 

V 

t 



rest hill loo fai off foi our pui|His>s Finall 
she stopped for an instant in the loregroiin 
attracted hv something off to the left ai 
as she did so we snapped qiiickiv at 
so ohtaimd the only usable negative Tl 
(iroceilure look about an hour hut tin resu 
Is one of our favorites Palsy, an arde 
lover of the woodlands, pu lured in an t 
inosphert most congenial to her natun 

Automatic (Control in 
THE Darkroom 

A DE\1(F lhal lakes one mor. wor 
off the shoulders of the darkroo 
worki r and assists in doing heller work wi 
till enlargi r is the new Bee Bee Dual Co 
irol Aiilo Timer tost inlroduitd The tv 





Salon 

SpeeSal 

COA^rROl 

Th^er 



IS set. It is possible to repeat exposures of 
exact duration, the mechanism resets itself 
without further attention 1 

Operation of the Dual Timer is accvoni ] 
plished by the use of a leU-starting synchro I 
nous motor The whole device weighs only i 
five pounds and measures bv 4V4 bv 
1*4 inches 

“Photospot News” ! 

A MONTHLY bulletin addressed to 
canert. clubs has been inauguratad 
by Raygratti Corporation, New York City, 
for the purpose of acquainting club mem¬ 
bers with “the latest in photographic news. 


An enlarging paper uf this type has 
never hefiiro been pcnerallv available 
Although in actual use Solon Specml 
handles as easily as ordinary papers 
It IS radicallv diflcrent in make up 
The remarkable Satnn emulsion is 
hnla'ueii from liigh lights to shadows 
silver loaded to attain the deepest of 
Mat ks direct coated so that the image 
becomes pari of the paper 

And the full rag stock ujioii which 
Salon SjX’cial is coated is mi dceplv 
impregnated witli emulsion that prints 
acliiallv gam hrillisnce upon drying 
Wince iLb introduction a few weeks 
ago, both amateurs and professionals 
who have tried Salon Special have 
lieen unanimous in their enthusiasm 
We invite you to compare this paper 
with any now on the market and see 
foryoursell how Salon Special can add 
fxtra qualilv to voiir enlargements 


Send for full description of this 
remarkable paper 

HAYNES PRODUCTS 

Dept S-5 136 Liberty Street 
New York. N Y 
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CURTIS 

COLOR 

SCOUT 


This 1940 Model takes 3 Super Pan Press film packs, mokes 12 exposures 
•osily and speedily Rates Weston 12 outdoors, Weston 8 indoors. Perfect 
balance to any illumination by use of ND filters. Inner truss-type construc¬ 
tion, insuiated side-panels, protected ogoinst shock injury or dust infiltra¬ 
tion. Coupled Kolort Rongefinder, GMrz Dogmor 7Vi" F/4.5, shutter 
speeds to 150th second permit hi-speed flash synchronization. Eosily hond- 
hcld, this is the finest all-purpose color camera for candid c 
work; in the studio this splendid job yields results far ^ SOluVV 
above usual expectation Let us tell you more about it! comflete 

newTTeI^satTonal!! 

CURTIS KD 

ONE-SHOT PELLICLE MIRROR 
2'A X 414 Camera 

•UILD YOUR OWN CAMERA WITH THIS COMPLETE CURTIS KNOCK¬ 
DOWN KIT.._EVERYTHING READY FOR ASSEMRLY I 

All metal parts chrome-plated, box of Duralumin and cherry 
wood. Pin-seal leather covered . . Shoot Direct Color! 

Faster than Kodachrome, with this un¬ 
usual new camera which any able mechan- 
ically minded photographer con assemble *0 #b9w 
in eight hours Without lens 

THIS CAMERA IS AVAILARLE COMPLETELY FACTORY cam AA 
ASSEMRLED FOR. * 90.00 

Any well corrected lens, 6Vz" to 9" may be used with these cameras. 



DENSITY CONTRAST METER 

Um your Weston Master meter to get 
direct negative balance factors 
From $20 00, up 

TRANSPARENCY SEPARATIONS 

Prompt service, rigidiv controlled, EK 
denutometer checked, fine voltage regu¬ 
lation Contact $1 00 set to 4 X 5, enlorged 
$150 set to 4x5 

SEND FOR OUR COLOR BULLETIN 
S(« Coupon—Dipt S-1 

FOTOSlP.wc. 

It Eett 42iid Street 

Weft 32nd Street NEW YORK 


Fotofliop, Inc. (Dept S-li 
18 East 42nd Street 
New York, N Y 


Curtis KO Centra 
Curtis Color Scout 
Soperailon Stnrin 
Modal K Curtit Printar 
Seaciel Color BuUatln 
Oanslty Contrast Meter 


mwe end prevlewe " It will be edited by 
Albert Greenfield, photographer, traveler, 
and a well known figure in photographic 
circles Primarily designed as a new* bul¬ 
letin, it will contain dencnption and illu*- 
trations o( new photographic equipment as 
well as other news and notes of interest to 
amateur and advanced photographer* 
Camera clubs interested in receiving this 
bulletin should write to Photospot News, 
425 Fourth Avenue, New York, N Y 

Shooting Alleys 

A n alley is a short, very narrow street or 
passageway People actually live in 
alleys Remember Henry Carey’s Sally 
"Of all the girls that are so smart 
There’s none like pretty Sally; 

She IS the darling of my heart. 

And she lives in our alley ” 
Clarence Tolle, of Cincinnati, Ohio, does 


Curtis 

Color Printer 

4x5, Model K 

The direct rood to good color prints 
from Kodachrome or Dufoycolor, 
available in kit form with every 
port stippired finiehed, drilled ond 
milUd, for home mg. 

assembly IOo9ll 


he likes nothing better when out with his 
camera than to make a round of the alleys 
and take pictures of them under venous 
lighting conditions As a result, he has 
a considerable collection of alley pictures 
taken in his city, one of these is reproduced 
here He doesn’t care what other people 
may think, but an alley to him is No 1 
on the list of picture possibilities in his 


Best School Picture 

T he accompanying reproduction, “A 
Very Good Boy,” photographed by Am¬ 
brose J. Hickey, stall photographer of New 
York City’s Board of Education, w** chosen 
in a poll of New York City’s 37,000 school 
teachers The vote was taken to select the 
best pictures that have appeared in Snper- 
mtendent of Schools Harold G Campbell’s 
annual report called, “All the Children.” 
It received a total vote of 5062, two and 
a hall times as many as that received by 
Its nearest competitor Second place was 
given to a picture entitled “The Youngest 
Artist,’’ which showed a kindergarten boy 
at work before an easel; third plaoe to 
"Boy Building Blocks"; and fourth place 
to a pictnre entitled, “(Simrge (TASaires 
Bag," which showed a little taay trudging 
to school with a brief case abn^ ItuTM 






Amateur Photographers 


book contains nothing of theory and 
nothing that the advanced aiiuteur 
photographer '(*111 not find vuluahlr 
in one way or another. It covers the 
whole range of amateur photography, 
ditcuasing lurh things as trick phu- 
topaphy, photoraorali, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not be found el#c- 


So You Want to Take Betteh Pic¬ 
tures, by A. P. Peck A friendly, face- 
to-face chat with the camera ounce 
who hat hit developing and printing 
done at the photo shops, yet wants to 
know enough about his camera and its 
uses to enable him intelligently to 
utilize U to best advantage. Over 200 
pages, dozens of Muttra!ions. $2 10. 

Uniykisal Photo Almanac and Mar¬ 
ket Guide, How, when and what to 
photograph in order to make money 
with your camera, where to sell dif¬ 
ferent types of prints. $1.00. 

Amateur Film Making, by George H. 
Sewell, A R.P.S. Useful to the begin¬ 
ner as well at the expert movie maker. 
Tells about films, cameras, exposure, 
film editing,' story telling with the 
camera, and so on. Illustrated. $1.60. 

Champiin on Fine Grain, by Harry 
Champlin. A complete hand-book on 
the entire subject of hne grain, in¬ 
cluding formulas and how to com¬ 
pound and use them. $1.85. 

Photographic Hints and Gadgets, 
by Fraprie and Jordan How to make 
all kinds of photographic accessories, 
from film clips to cameras to light¬ 
ing equipment, and so on; 250 arlu let 
and nearly 500 illustrations. $3.60. 

PoHTaAiT Photochapiiv, by H. ff it- 
liams. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 
$445. 

Photographic Enlarging, by Frank- 
Itn I. Jordan, F. R P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustr^ions, many of them salon- 
winners, show the value of correct 
technique. $3350. 


JTe Can Supply Ay' Photographic 

Scientific American 

34 We*t 40th StTMt N«w York City 



big as he is, but containing only one book 
Dr Campbell, in commenting on the first 
choice of the teachers, said that us popu 
lanly was due to its human appeal and 
to the fact that it was typical “It nught 
have been taken at almost any school, any¬ 
where in the country, at anv time,” he said 

Development by 
Inspection 

HE often desirable method of develop- 
i. mg films by inspection may he prac¬ 
ticed with the slower brands of film by 
comparing the developing him with a stand 
ard negative However, unless this guide 
negative is unfixed, it will not do for this 
puryiose The unfixed-out salts must re 
main m ihe guide negative in order that 
It may match the developing film which, 
even with development complete, looks 
denser than the final, fixed negative will 
he To obtain the arrested development 
which normally is done by fixing in a hypo 
bath, the comparison negative, according 
lo a tip in the Gevaerl Sensitizer, is de¬ 
veloped, washed for a short time, and then 
bathed for a short while in a 2 pcicent 
potassium iodide solution 

I Acid-Resisting Enamel 

I 1,1 OR the chap who is making his own 


that seems lo serve the purpose with lull 
proleclion against damage The material 
IS known as Tiif-On No 274 Enamel and is 
especially adapted for use on articles con 
nected with photographic work and de¬ 
veloping We asked the manufacturers for 
details and this is their report: 

“This IS an acid-resisUng coating made 
from Bakeliie resin, which will protect all 
darkroom equipment from hypo, developers, 
acids, and so on, and when used on trays 
or racks will keep solutions free from con¬ 
tamination It can be apphed to wood or 
metal solution tanks, reels, table tops, and 
so forth 

"The material » apphed by brush just 
as It comes from the can, and will set in 
about 15 minutes and in one hour 
However, at least eight hours should he 
j allowed before strong solutions come in j 
conuct with it. One coat it usually sut- | 
I ficient to oover any surface, but if a second j 


S aiISFIED with the quality ot your , 
negsava and pnnti? Honestly now, 
how many of your prinu would "rate” m 
salon eidiibits? You will find in Lafayette 
Duraluminum Filter Mounts and Optscal 
Glass Fdiers a quick, reluible and thrifty 
way to unprove your prmts, cnabhng you to ^ 
capture all the fine degrees of tone, stamp- 
mg each puxure you take—Salon materiaL 
Check these for rslue, too — and remem- ^ 
ber, you’ll find many more great valuea ^ 
where they came from—the new Lafayette K 
Camera Catalog. 

■ , - 


ombmed sunshade and 
■X mount socnttfically 
igned and precisely 




^ Ssme workmanship and 

maienal as the sbove but 
without the shade feature. 
Fa 3 sues opticel glass fibers 


nm. I.S9 7Sc A 36mm. 
nv l»» »Sc B 37 mm. 
mm I 98 9Sc I 39 mm 

E Typi "A" meueti tele 2S m 
"B" 32 mm. and Type "C" 3' 


deal glass IS used. Colors are ^ecttoeeopically 
accurate. Ground to aesute tbeolulcly fiat and 
paraBcl facea Among the finest on the market 
today. All fit mounts snd s uns hades above. 


Oltn,. j I I •««*' 

t«*is ompod w 

RRWHiKtwM##. R‘» toiilifitt > 

luyt h» Pt w te gt np h y. Send kb* em^opi 
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RAYGRAM PRINT PRESS 


Drtes prints evenly . . . tlimmites 
buckling of heavy weight bromidei 
jMevena blisten and uneven contraction 
of emulsioa. 


e Duali 


wood End grain of paneli protect! 
plated Ktipt of metal Entire unit waterproof 

Marf* In 3 Slint 
5x7 -$1.96 
8x10— 2.95 
11x14- 3.95 
At All Ueidiag DMkri 

425 POOITM AVI MlVf YO« CITY 


When yon write to 
advertisers 

• The Editor will appreciate 
It if you wiU mention that 

SCIENTIFIC 
' um AMERICAN 


equipped (o Serve You... 

Cameras i accessories 


, coat la necessary, it would be beat to albw 
I eigbt hours for drying before the second 
! coat IS applied 

' “The only precaution necessary in ap- 
, plying the material is lhat the surface be 
1 smooth and dry and free from dirt, wax 
' or oil, BO that the enamel has a good op 
portumty to make a strong bond with the 
surface If a surface is oily or has been 
waxed, then it should he cleaned by wiping 
with plenty of turpentine, wiping off the 
[ excess with a dry cloth Rough or rusted 
I surfaces should be smoothed with sand 
! paper before an application is made This 
I material comes in aluminum, black, gra\ 


1 Temporary Lens Board 

O ccasionally vou may wish to try 

out a friend’s lens on your camera or 
lo experiment wuh a lens before deciding 
to make the actual purchase This is pro 
vided, of course, lhat your camera permit' 
of interchanging lens hoards To go to the 
expense of making a special lens board is 
out of the question An effective temporary 
lens board may be made of a thick piece ot 
cardboard cut to the required dimensions 
In the center of the board a hole is cut 
the diameter of which i' slightly smaller 
lhan that of the lens barrel Now “screw’ 
the lens barrel threads into the cardboard 
hole The barrel threads will cut threads 
into Iho cardboard and so hold the lens 
firmlv in place while you put il ihroiigli it' 



History in Photographs 

T HL formation of a Conlcmporary His¬ 
tory Division “lo collect and dis 
seminate photographic mformalion that will 
he of aid lo historians,’ is announced by 
the Photographic Society of America The 
plan IS to work through existing agencies 
and coordinate the activilies of those now 
engaged in this held rather than lo set up 
a separate orgauiration The committee’s 
first chairman is Dr A J Olmsted, Chiel 
Photographer and Custodian of the Section 
of Pliolography of the Smithsonian Institii 
lion and the L S National Museum of 
Washington, D C 

One of the most interesting sections of 
the Division will be that devoted lo stereo 
scopK slides and cameras, this phase to be 
tinder the direction of Robert Dennis, of 
Brooklvn, New York, reputed lo be the 
owner of ihe world’s largest collection of i 
slides, a total of more than 100,000, and ' 
old stereoscopes 

The Photographic Society of America has 
also instituted an interchange of stereo 
scopic slides for individuals. “Each parti¬ 
cipant,” acording to the announcement. ' 
“will add a slide lo the group that is sent j 
for his inspection before sending it on to I 
the next inchvidual When the collection j 
returns to him at the end of a couple of i 
months, he will remove his old slide and I 
substitute a new one There is evidence | 
that there are more users of stereoscopic 
devices in this country than anyone would 
believe and the Society feels lhat such a I 
service would fill a definite need ’’ i 

Another plan being worked out by the - 
'vociety IS for the interchange of Koda- | 
chrome sbdea The plan ii to have two , 
sections, one for clubs and one for indi ^ 
viduals. The first will work along the same ^ 
lines as the present Qub Print Interchange , 


FIFTH ANNUAL 

SCIENTIFIC 

AMERICAN 

PHOTOGRAPHY 

CONTEST 

More Prizes. More 
Opportunities to Win 

So successful have been 
our past contests, that we 
have been encouraged to 
expand the next one to 
even greater size. Details 
are now being completed. 

Watch for the 

ANNOUNCEMENT OF 
RULES and PRIZES 

To Be 

Published Soon 


^^Make Money 
With 

Your Camera** 

Photo-Markets 

This 14+-page book 
teJib what to “shoot/’ 
how and where. Gives 
directions for submit¬ 
ting photographs to 
magazines. Lists hun¬ 
dreds of markets for 
photographs, together 
with the types most 
suitable for each. 

Ninth Edition 
Revised — 1] p-To-Date 

50 Cents, Postpaid 

Scientific American 

24 West 40tb Street New York Chy 
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«nU Lom Exhibit Service o( the Society, 
that i«, Kodgchrome sets of approximalelv 
30 slides will be collected from a single 
source and made available for club showing 

The individual section will consist of the 
work of the participants Each member 
will add one of his own slides to the set 
ho receives before passing it on to the 
next individual He will contribute om 
slide per month to provide 12 diBereni 
groups circulating among units of 52 meni 

Anyone wishing to participate in such a 
service should communicate with the Set re 
lary of the Photographic Society of America 
10 Park Avenue, New York, New York 


Clouds Save The Day 

T he prcsente of clouds is always a good 
excuse for a picture, and aubjerla which 
ordinarily hold no promise lan frequently 
be worked in very nicely when shot against 



“The Bam" 


the background of an attractive cloud effect 
A bam of itself may or may not offer a 
picture possibility, but in combination with 
clouds against a dark held of sky obtained 
with an orange biter, it may well jusiifv 
a shot, as in the present case Angle tom 
position seemed to lie the picture into one 


Leica Manual 1940-41 

C OMPLETELY revised to include iht 
latest information on miniature camera 
photography, s new printing of the “Leica 
Manual,” designated as the 194041 edition, 
lus just been issued A new biter factor 
table 18 included, film groupings have been 
changed to coincide with recent advances 
in films for miniature cameras, and new in 
formation is included on developers, ex 
posure, projection, stereo projection, lenses, 
Leica accessories, and so on. 


Don’t Ahcue With The 
Instkuction Book 

44 A FTER all,” says the concluding sen 
tence in the foreword to an insttuc 
tion booklet for one of the Filmo cameras, 
“we made the camera, so first try our way of 
using It ” There's a lot of common sense 
back of that, obvious though it may appear 
to be. Over-oonfidenoe and eagemets to 


get going with the new outhl frequently 
induces people of newly purchased cameras 
to use the camera before they have read 
the instructions The consequence too often 
18 that something jams because some little 
gadget was not properly adjusted, although 
reference to a single line in the instructions 
would have avoided the accident 

“We have had a good many comment'^ 
on that sentence, all of them favorable,” 
say Bell & Howell, the makers of the Filmo 
< ameras. “Before the book went to press, 
we tried out the statement on several dis 
interested individuals, and as the reaction 
was 100 percent favorable, we dared to in 
elude It One new owner in New York 
f.ity visited our office just to meet the boys 
and to congratulate us on having the 
temerity mildly to twit the owner ’’ 

Personally, we believe that one of iht 
principal reasons people do not read in 
slruction books as thoroughly as they should 
IS hetauae they are not always as clear in 
their explanations as they should be Alsu 
the size and appearance of the type and 
geniral layout is not attractive enough Our 
advice, if anyone wants it, is this make 
the instruction book as good-looking a- 
vour advertising literature, and it will be 


WHAT’S NEW 

In Photographic Equipment 



Kodak Advanif Lni.aiu.ek (complete with 
98mm, f/ll lens, $27 50) hpecihca 
tions Takes all popular amateur sizes, in 
eluding 3V4 by 5Ht inches (from which 3'/4 
by 4f4 inch area may be projected), lens 
interchangeable with any lens mounted foi 
use ID Kodak Precision Enlarger, mag- 
nihcation up to 5Vz diameters on baseboard 
with standard lens, up to 13 diameters with 
2 inch lens (for greater enlargements head 
and bracket may be swung to project on 
floor) , baseboard 17Vu by 22 inches, natural 
finish ,3 ply maple, pre-sealed under pres¬ 
sure to prevent warping (same base as sup¬ 
plied for Kodak Precision Enlarger) , 
column rigid nickel-plated brass tube, 
1-1/16 by 24 inches, vertical, set in die cast 
aluminum base bracket, support bracket 
of die-cast aluminum with knurled screw, 
enlarger head attached with two knurled 
and slotted screws and removable at will, 
to use column as copying stand, lamp-house 
of sheet metal, aluminum finish, parabolic 
inierior curve optically designed to insure 
even reflection of light to negative -opal 
diffusing screen approximately Ml inch 
above negative, lamp 75-watl opal No 211 
Mazda Photo Enlarger Lamp 


Albert Four-Way Safeucht (complete 
with filters and stand, $3 95) Through 
simple adjustment, choice of four basic 
filters provided' diffused white light for 
viewing, red for orthochromatic film, green 
for panchromatic; green-orange for en¬ 
larging and contact paper Lamp adjustable 
to provide reflected or partially reflected 
light for handling ultra-fast film. Four fil 
ters built into oblong box with one filler 
on each tide. Box itself slides into Ismp 



• Begin a movie record of hobby It’s 
fascinating to see your progress on the 
screen, and with a good camera, there are 
unlimited picture possibilities. Take the 
new palm-size Filmo S, for instance It 
makes movies with push-button ease Just 
press the button, winnyou see, you get, la 
full color or black-and-white, indoors or 
out—even slow motion' And at snapshot 
cost' With extra speeds, device for animat- 
ing cartoons, and pro¬ 
vision for using spe¬ 
cial lenses and acces- 
suriLS, Filmo is a basic 
camera that will meet 
your present and fu¬ 
ture needs Price only 
$49 SO Made by the 
makers of Holly¬ 
wood's professional 
movie equipment 

— rtll MOVII 900KLIT 

BELL St HOWEuL COMPANY 


BELL & HOWELL 
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SOLAR ENLARGERS 

For amateur and profeaaional 
uae Hai remarkable HaxtbiUtY 


Sizea 


and optical ayitem 
perfect projection prln 

in (J S A Ceteloc Free 

Bmmkk a James, Inc. 
aaa w. madimn ev , eHioAso 
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the Bee Bee 

AUTO-TIMER 

with “dual controT’ 




To change filters, operator draws out filler 
box, rotates it to proper color and returns 
It to light. Adjustable ball and socket joint 
for directing light at any angle. 


Effective Lens Apehtube Kodacuide (10 
cents). For use in copying and small- 
ubjirt photography, when lenses are used 
at other than normal extensions. Covers 
all lenses from 25mm to 30 inches focal 
length, and lens-to-film distances from 1 to 
64 inches One dial setting, for a known 
lens-to-film extension, indicates effective 
Millies of // numbers at that degree of ex¬ 
tension, and also gives correct factor lor 
increasing or decreasing shutter time at 
indicated // number setting, to obtain nor¬ 
mal exposure 


Trojan Easel ($6 65)- Will uke up to 
11- by 14-inch paper, providing borders 
ranging from % of an inch to IVi inches. 
Channel grip simplifies inserting paper ac¬ 
curately Paper firmly held in place by 
clock spring masking bands which lie flat 
and prevent fogging at edges Borders 
easily adjusted to paper sues by exclusive 
spring mechanism which eliminates need 
for lightening screws. Easily visible, large 
white numbers 


Bell & Howeil De Luxf Mooel Home 
FtLMOSouND (1343) Complete in 
polished walnut cases Projects either 
sound or silent 16mm movie film Illumina¬ 
tion by 750-watt lamp Complete informa¬ 
tion available on request 


Kodak Projection Print .Scalp (|1). 

Testing device for determining exposure 
lime and choosing correct contrast grade 
of enlarging paper ''cale is four-inch disk 
divided into 10 numbered sections which 
decrease clockwise in density Test print is 
given 60-8econd exposure, with scale placed 
on top of sensilired paper in paper holder 
After print is developed, correct exposure 
lime, in seconds, can be read directly from 
best sector, as printed 


Commander Elfctric Exposure Mfter 
($20) Employs photometric principle. 
May be used under wide variety of light 
conditions Does not require approaching 
the subject but is employed from the posi¬ 
tion of the camera. Also adaptable for use 
as an enlarging exposure meter “Miracle 
Eye’’ feature gives average reading of en¬ 
tire scene, whether near or far from camera. 
Maker’s claim is that the “Miracle Eye” 
makes is possible to measure light on any 
detail of a scene, to obtain reading on 
object unfalsified by stray light, back¬ 
ground, and reflections, to measure an area 
of bght as small and as dim as flame of a 
candle 100 feet away. 


Kemp Whirlpool Action Print Washer 
($1 50) • New in design and pnnciple 
Adjusts and converts any sink or basin into 
efficient print or negative washing tank. 
Hypo-laden water, drawn off the bottom, is 
eonslantly replaced with clear water flow¬ 
ing at any rate of faucet flow. 


Lafayette Duralumin Combination 
Table-Top Tripod- For use with min¬ 
iature cameras of all types. Weighs only 
8 ounces complete, but said to be capable 
of providing support for weight of about 
100 pounds. Three rubber tipped dura¬ 


lumin legs screw into supporting collar, 
which contains “extension neck” permitting 
adjustment of camera on tripod from heights 
of 11 inches to 17 inches Neck completely 
removable from supporting collar May 
also be used as handy neckpod by employins 
full leather strap attached to bottom of 
extension neck. 


Utility Cutter (Handle and one blade, 
$1.00; extra blades, 60 cents per dozen) - 
Adji/stable device for holding cutter blades 
in proper position. Metal frame fits hand, 
uses heavy-weight blades that slide into 
handle when not being used. Cuts card¬ 
board of various weights, heavy wallboard, 
or light veneer wood Polished aluminum 
handle with wtng locknut 


Chardelle Flash Calculator (50 cents I 
Rotating device fitting pocket for de 
lermining shutter speed and // stop for 
various flash bulb sires at different dis 
tances Disk carrying row of sliutler speeds 
and row of distances, llie former ranging 
from “open” and 1 .50 lo 1/1250 of a sec¬ 
ond, and the latter from 6 feet lo 68 feet, 
18 lined up against a row of Weston film 
speeds ranging from 4 to 100. As disk is 
turned, the desired distance is set against 
the speed of the film being used The // 
stops are on a separate disk, which is turned 
until one of four different light rondilions 
(outdoors night, interiors very dark, in¬ 
teriors average, and outdoors daylight) 
stands opposite a number designating the 
bulb being used A table on the back of 
the calculator, which is laminated, provides 
a list of Weston speeds for the most popular 
films and a list of fliardelle illumination 
factors, or numbers, for the most frequently 
used flash bulbs 


Haynes “Saion” Enlarrinc Papers 
Coaled with a bromide emulsion which, 
the maker stales, is literally loaded with 
extra silver The result is to produce blacker 
blacks and to bring nut deep shadow de 
tails that are often lost wilh other papers 
The paper base itself is of pure rag stock 
of great strength “Salon” paper does not 
require special handling Dries to slightly 
greater contrast than when wet. Supplied 
in three different grades 


Michty Midcft Adapter ($125) 
Equipped With built-in ejector for use 
with Mazda No. 5 Photoflash bulb Centers 
bulb in reflector Ejector discharges bulb 
instantly when slight pressure is applied 
Ejector has standard screw type electric 
bulb base and may be used with all syn¬ 
chronizers now on market 


Wabash Superflood Reflector Lamp 
($1 10) . Inside-silvered, self-reflecling, 
outside-frosted Average burning life six 
hours at 115 volts. Lamp and reflector a 
single unit Silver lining sealed inside bulb 
provides brilliant reflecting surface. Over¬ 
size bulb gives oversize reflecting surface. 
Special silver lined neck disk redirects what 
would otherwise be neck-wasted light. 
Scientifically correct coordination of bulb, 
filament, and reflector. 


Timit ($12.50) ■ Combination enlarging ex¬ 
posure meter and automatic exposure 
switch. Employs test strip principle but 
by automatic operation. Also automatic 
time twitch iof expoaing enlaigmnenta. 
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JACOB DESCHIN, conductor of our “Camera Anglet' department, will 
answer in these columns Questions of general interest to amateur photog¬ 
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope Queries should be specific, but Mr Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials —The Editor. 


Q. I am an amateur portrait 
photographer, but recently a friend, 
who owns a Iieauty salon, asked me to 
take some pictures of her hair styles 
for a display. Can you give me details 
as to lighting, camera angle, and 
filter? I have a good miniature view 
camera, tripod, and four No. 2 Photo¬ 
flood lights with diffusion screens.— 
F. G. 

A Your objective is, first, to light the 
hair in such a way that the details ol the hair 
dress will show up clearly, and, secondly, 
to adopt that angle that will present the 
subject to beat advantage and give as com 
plete a picture ol it as you can in a single 
shot Therefore, you should use one front 
light tilted down towards the head a little, 
depending on the pose, and another light 
from the side and slightly back of the sub 
jeci, this second light should be at an angle 
of about 45 degrees to the head The best 
effect is achieved with spotlights A com¬ 
promise can be effected with your lights 
bv using cardboard with a hole cut in the 
center Your lighting should be well bal 
anced because it is the complete head dress 
that interests you and not just a detail ol 
It Make sure that no dark "poekets" are 
left where light has failed to reach the 
hair This can be done either by manipulat¬ 
ing the lights or altering the pose The 
camera angle will naturally be somewhat 
above the head level Orthochromatic film 
is recommended for most purposes, pan¬ 
chromatic where the hair is very dark or 
very fair Filters are not necessary 

Q. 1 have a 616 Kodak Special 
camera with//4.5 Kodak Anaatigmat 
lena. There are oonie amail air bubble* 
in one component of this lens. Doe* 
this indicate an imperfection; will it 
oauoe any defect* in the picture*?— 
H. H. E. 

A. When we answered it similar ques¬ 
tion some time ago saying that small air 
bubbles would have no practical effect on 
the image, we were “jumped" upon by a 
reader We ere taking no chances this time 
and will quote from others L P. Clem, 
Hon. F. R. P. S., in his "Photography, The 
ory and Praetdoe”’ “Beginner* have a 
tendency to consider the bubble* seen in 
etiery anaatigmat as a defect. The sole 
effect (of these bubbles) 1* to diffuse about 
one thoosandth part of the light — an ab¬ 
solutely negligible amount.” E. J. WaU, F. 


R P S, in his “Dictionary of Photog¬ 
raphy” “,A lens IS not necessanlv bad when 
bubbles are present in the glass, but 
It is the eiception for a high-class optical 
firm to send out a lens in which large bub 
bles are visible, although a number of small 
bubbles may be present in a high class 
anastigmat without being any practical dis¬ 
advantage ” Henney and Dudley’s “Hand- 
iKiok of Pholographv" ‘Bubbles in a len- 
generally act merely as direct obstructions 
to light and, unless of unusually serious 
magniludc. are msignifirani ” ‘so there’ 

Q. understand that there i* a 
special type of film u*c<i for copying 
manuHcnpl* Gan vou inform u» on 
this subject’* Also, what sire camera 
would give best results when copying 
page* up to 8Vi by 11 inche*”—L. P 

A Any camera from the 35mm minia 
ture Ivpe up may be u«ed for copying 
maniiscnpls, the camera lens being suit 
ably siipplemenled wilh lubes or close up 
lens or simply by extending the bellows of 
the camera In the latter case, the longer 
the available bellows extension the moie 
versatile it is in this regard For the 
miniature cameras, positive film should be 
used (or your purpose In the larger size 
cameras, commercial or process film is 
used 

Q. I own a Linhof Tcchnika, size 9 
by 12cm, with a Zeiss Tessar //4.5, 
IScra len*. My problem Is what lens to 
purchase for portraiture. Can 1 use a 
telephoto lens? Many say a telephoto 
will not give me the perspective of a 
long focal length lens, that I will have 
a larger image, but with distortion. 
Gould I use a simple rapid rectilinear 
lens which is of 10-inoh focal length? 
—C. F. P. 

A The rapid rectilinear lens will do 
the trick very well, but of exmrse, the slow 
ness of the lens, usually //8, may be some¬ 
what of a deterrent in portraiture, panicu 
larly where children are concerned How 
ever, if the lights are strong and near enougli 
to the subject and you employ the very fast 
film emulsions, this should prove no great 
handicap. So far as distortion is concerned, 
ibis IS caused by a near viewpoint and not 
by the design of the lens. At a good distance 
from the subject, tay eight feet or so, thebe 
should be no distortion in perspective with 
a telephoto lens. 


SNIVERSAL 

PHOTO ALMANAC ANB 
MARKET OBIDE 
1940 

AMATEUR photographer* who 
feel (hat they should bo oUs 

will find in this book many hints that 
will be of value. A senes of article* 
tells what, when, and how to photo¬ 
graph, how to sell your photographs 
profitably, how to handle your equip¬ 
ment, what picture journalism con¬ 
sists of and how to make contacts 
with editors, and many other things 
that the would-be photo journalist 
will want to know. A pictorial section 
presents some of the work of this 
country’s foremost photographers; a 
large formulary gives in compact 
form most of the standard formulas. 
The market guide section tell* who 
purchases what kind of photographs, 
approximately the price paid, and 
gives other pertinent data regarding 
hundreds of publications that are m 
the market for photographs. 
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Book Department of Sol- rST®^ book* on any subject. Yoi 

entific American is conducted, are invited to use this service 


with the co-operation of the 
Editors, to make available for you a 
eemprebenslve book service. Each 
month the Editors selert and review in 
these columns new books In a wide 
range of scientlhc and technical fields. 
In addition, they are ready at all times 
to advise you regarding the best avail- 


freely. Tell our Book Depart¬ 
ment what kind of books you want 
and you wiU be furnished writh a list of 
availahle titles, including prices.When 
inquiring about books, please be 
specific; remember that we can be of 
the greatest help only when you tell 
us just what you are looking for. 


PARTNER OF NATURE 
By Luther Burbank 

C OMPILED and compressed into one 
volume, this is a collection of the 
famous plant breeder’s writings The prin 
ciples of plant breeding, rivalry of plants, 
new flowers and new colors, harnessing 
heredity, breaking the rules, planning a 
new plant, interesting failures, fixing good 
traits, building a new fruit, plums, berries, 
practical poUenizaUon, seedling propaga 
tion, grafting and budding—these are the 
chief subjects covered, all in a direct, un 
pretentious and non technical way (315 
pages, by 8 inches, 29 illustrations )- 
$3 10 postpaid —A G I 

THE PHOTOGRAPHIC PROCESS 
By Julian Elite Mack and Mdei J Martin 

D esigned as a text book for college 
use, the thoroughness and systematic 
treatment that has gone into the prepara 
tion of this book will be appreciated as well 
by the general reader vvith a genuine curi¬ 
osity to know just what makes photography 
tick In the words of the authors, the b^k 
IS "not intended to be either a handbook ot 
practical methods or an exhaustive reference 
work,” but “is concerned chiefly with the 
principles and basic techniques of the pro 
cess” (586 pages, IVi by 10% inches, 15 
full page photographic reproductions, nu 
meroiis illustrations ) - $5 10 postpaid - 
J D 

THE OSCILLATOR AT WORK 
By John F Rider 

T he idea behind this book, as slated in 
the author’s foreword, is to get the 
users of oscillators and signal generators 
belter acquainted with these instruments — 
how they function, the uses to which they 
can be put, and how their performance can 
be checked The first nine chapters are 
devoted to descriptions of the several types 
of vacuum-tube and electro mechanical os 
cillators which are in common use today 
The tenth chapter deals with the modula¬ 
tion of oscillators, with particular attention 
paid to frequency modulation, which is be 
coming of increasing interest m the com 
municalion field The next two chapters 
consider the requirements of signal sources 
in regard to their design and performance. 
Chapter XIII tells how to check the various 
type* of signal sources and the different 
jonble* which might arise Inasmuch as 


this book IS aimed al the radio serviceman, 
a chapter is devoted to the testing of receiv 
ers and the part that oscillators play therein 
The last chapter describes the various oscil 
lalors that are incorporated in siiperhetero 
dyne receivers and how they can he checked 
Many different laboratory tests arc de 
scribed in the Appendix This book should 
he of particular interest to the student and 
laboratory worker who desires a belter 
knowledge of oscillators and signal genera 
tors The flint tinning of these instruments 
IS clearly explained without the use of in 
tricate mathematics and the latter portion 
of the book should prove of great value 
(256 pages. 5'fi hv 8’i inches, illustrated i 
-$1 60 postpaid -AFP 

THE PHILOSOPHY OF JOHN DEWEY 
Edited by Paul Arthur Schlij) 

S EVENTEEN great thinkers, including 
Bertrand Russell, George Santayana, 
and A N Whitehead, scrutinize the writ¬ 
ings of the great American philosopher, 
and at the end Dewey writes a rejoinder 
All this constitutes virtually sitting in a 
university seminar with Dewey and hi* out¬ 
standing critics (708 pages, 6 by 9 inches, 
one illustration ) —14 10 postpaid — A G I 

PRACTICAL ELECTRICAL WIRINi, 

By H P Richter 


w: 


^djon^i 


i ESIDENTIAL, farm, and industrial 
_ wiring of all type* of electrical equip 
nieni from the simplest socket to electric 
motors and transformers is discussed One 
section 18 deyoted to theory and basic prin¬ 
ciples, another to actual wiring, residen 
tial and farm, and a third to actual wiring, 
non-residential projects A highly practical, 
well illustrated book for eyery technician 
(.503 pages, 5% by 8A4 inches ) — $3 10 
postpaid F D M 

TELEVISION 

By V K Zworykin and G. A Morton 

“■[ELECTRONICS of Image Transmis 
sion,” the subtitle of the present 
hook, IS a simple yet accurate statement 
of Us content. In the text, the authors haye 
gathered the scattered literature regarding 
electronic television and have presented it 
in compact form for the reader who desires 
a detailed survey of this newest of prac 
tical means of communication. The book is 
divided into three general parts- funda¬ 
mental physical phenomena, the field of 


television as a whole, and an analysia of th* 
components of electronic television. This 
IS a thoroughgoing book that require* study 
if the reader is to gain the greatest benefit. 
(646 pages, 6% by 9(4 inches, thoroughly 
illustrated with drawings and photographs ) 
|6 10 postpaid — A. P P 

WOODWORKING AS A HOBBY 

By Emanuele Stieri 

P RACTICAL instructions for planning a 
workshop, choosing and using hand 
tools, are followed in this manual by de 
tailed chapters on the use of the bench 
saw, lathe, jig saw, jointers and shapers, 
and the drill press Other chapters deal 
with types of wood, making joints, wood 
finishing, and using glue Final chapters 
describe projects such as shelves, coffee 
table, magazine rack, comer cabinet, pipe 
rack, and gate-leg table The book is by a 
man who obviouslv ha* used the tools, not 
merely an “armchair” woodworker (268 
pages, 4Vj by 8 17/64 inrhfs, 227 illustra 
lions ) —13 10 postpaid -AG! 

I HE blOREHOUsE OF CIVILIZATION 
By C C Furnai 

M eaty i* the outstanding word with 
which to characterize this book which 
will be widely read by thinking people and 
kept for reference afterward It combines 
with a comprehensive view of our natural 
resources—minerals, plants, animals, fuel* 
salts of the sea, and energy from the sun - 
a mature discussion of the problems of 
converting them into the goods and ser 
vice* of our civilization The long chapter 
on social impacts and implications will pro 
vide much food for thought to those who 
like to think, bkewise will the long chapters 
on the chemical age (synthetic compounds) 
and on the energy supply (562 page*, 514 
by 814 inches 38 chans, 14 figures )-- 
|3,35 postpaid — A G I 

HO’W TO DESIGN AND 
INSTALL PLUMBING 
By A J Matthias, Jr 

A ll types of plumbing for the farm as 
.well as for metropolitan houses and 
buildings Includes details of installation 
of all piping and equipment for sanitation 
and for drinking water Latest types of 
farm disposal units are explained in deUil 
(388 pages, 5% by 8% inches, over 300 
illustrations ) — $3 10 postpaid ~ F D M 

NO LIFE ‘iO HAPPY 
By Edwin Lewis Peterson 

T O the trout fisherman, as to few other 
men, the pleasures of retrospection and 
anticipation rank high among the fascina¬ 
tion* of hiB favorite sport The author of 


^We can supply our readers with any 
M^of the books raviewed in this de¬ 
partment. Prices quoted include do¬ 
mestic postage. Foreign prices are 
necessarily higher due to increased 
shipping charges. 
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tU» volame lo tucces«{ully awakens mem- j 
ories of sighta, sounds, and smells of the | 
stream as to cause the angler-reader to 
ruminate nostalgically on piscatonal ad- j 
ventures of the past, and simultaneously to ' 
anticipate more extensive angling excur 
sions in the future The author has aptly 
said “It IS nothing lo those who do not 
feel It, it 18 everything to those who do” 
This is a book packed wilh sound fishing 
lore, wrapped tastefully in a series of ex ' 
periences concerned with a quest for the j 
giant trout, “The King" W J Schaldach : 
has provided nine illustrations in harmony I 
with the outdoor spirit of the book (221 | 
pages, 5% by 1% iiirhes ) - 12 60 post j 

paid -ADRjy I 

EXPERIMENTING AT HOME WITH ! 
THE WONDERS OF SCIENCE 
By Eugene Hodgdon Lord 

M any of the simple home experiments 
on which noted scientists of today > 
rut their eye teeth are collected in this j 
excellent volume of 98 interesting “tricks ” [ 
They include such things as boiling water 
in paper bags, chemical fires, matches that | 
won’t burn, flame-proofing cloth, making 
sugar crystals, telephoning through a siring, 
magic handkerchiefs, chemical gardens, and ; 
electricity and magnetism An excellent 
volume for the youngster with a mechanical | 
bent, and for hobbyists (243 pages, ' 
hy 8 inches, well illustrated ) $2 10 post¬ 
paid F D M 

THE COMPLETE GUIDE TO SOILLESS 
GARDENING 

By Dr William t Gencke \ 

I T had lo come — this comprehensive and 1 
authentic guide by the man who in j 
vented soilless gardening Others have fol , 
lowed Dr Gericke's footsteps in expert j 
mentation and a number of books have been 
written bv them, however, here is the com 
plete discussion of all phases of this fasci 
riating work from start to finish by the one i 
man who should know most about the sub¬ 
ject It tells what the grower, amateur or 
professional, wants lo know concerning i 
chemicals, apparatus, various crops and 
flowers, with also a chapter on the eco j 
nomics of this new scientific method of i 
growing food plants (28.3 pages, 6 by 944 
inches, 59 photographs I -* |2 85 postpaid , 
F D M 

THE BOYS’ BOOK OF PHOTOGRAPHY 
By Edwin W oy Teale 

A lthough this book is directed par 
ticularly at the younger amateur pho¬ 
tographer, It should find many readers 
among those older in years yet young in 
experience It runs the whole gamut of | 
photography from history lo modern prac i 
tice Not only is the reader told how best j 
to handle his camera but is also guided i 
bnefly, yet sufficiently completely, through 
the simple phases of dark^m work that | 
will enable him to go on to more advanced 
fields The text is written in a light vein, in 
many cases it touches much too bnefly on 
certain aspects of the subject, but this is 
not too much of a drawback when the scope 
of the whole book is considered. (252 , 
P«ges, 5% by 8Mi inches, a large number ! 
of drawings and full page photographic 
reproduotions.)— 12.10 postpaid.—^ P. P I 
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Figure 7. T. C. Beede teiting mirror 



Figure 8 Beede and 20” cellular 


line It up perfectly while looking at a star 
I think it'a great I 

“Figure 6 also shows the light shield for 
cutting off direct illumination from the field 
to the eyepiece, during daytime use—though 
It is left in permanently ” 

Concerning tubes such as the one used 
on this telescope, Scanlon writes. “There 
are two kinds of tubes available at the 
Westinghouse Company in West Pittsburgh, 
Pa. One is a laminated Micarta paper 
tube rolled under pressure on mandrels and 
glued with a Bakelite varnish The other, 
also Micarta, is a cloth material wound on 
a mandrel in similar fashion, same varnish 
binder of Bakelite cement Each is baked 
to harden and is quite as strong as alumi 
num, without the metallic drawbacks " 

For several years your senbe has been 
hearing echos of Beede, of Youngstown, 
Ohio, mentioned above in connection with 
two telescope descnptions, generally from 
the direction of western Pennsylvania, 
Leo J. Scanlon some time ago told your 
scribe that he was an old-time worker of 
most remarkable skill. N. J. Schell, men¬ 
tioned above, also discovered him and so did 
others. Yet, never a written word or a syl¬ 
lable came from the man himself, until 
one began almost to believe him legendary, 
like Homer Thanks to Schell, who has now 
provided some requested personality notes, 
and to Beede’s sidekick, Leo F. Grandmon- 
tagne, Boa 833, Youngstown, Ohio, who 
finally managed to get him to submit peace¬ 
ably to being photographed (Figures 7 and 
81, Beede comet at last Into focus. 

He is about 68 years eld, a retired master 


TINSLEY LABORATORIES 

Supplies for the Amateur Telescope Maker 

Plate and Pvre* Kits; Romsden, Huygenian, OrthoBcopir, and Solid Ornlars; 
Rack and Pinion Eyepiece Holders; Priam or Diagonal Spider Systems; Rough 
Cast Mirrors, Cells and Mountings; Silvering and Aluminizing. 

Send 6 cents {or large illustrated catalog 


Astronomical Telescopes and Equipment 

Portable and fixed inslriiments for private and professional observatories, both 
reffecting and refracting. Finished mirrors, lenses and mountings. 

fTrite {or complete specificattons and prices 

2035 ASHBY AVENUE BERKELEY, CALIFORNIA 


SHORTEli POUSHIIVG TIME 

Pierce’s #6 Finishing Abrasive gives the best ground sur¬ 
face we have seen m 20 years of experiment. It is much 
finer than "600 emery” and handles beautifully. Supplied 
with our kits or separately at 50c per ounce. 

"Richeat Field” eyepieces, 1 " field, ’ 4 " eye apertures. 
1.14 to 1.28 efl. (Specify). Spiral focussing sleeve }!7.50 
Portable Mount with Pipe Tripod. Very rigid yet light. 
For 6 " or smaller telescopes ^10.00 

ALL INCLUSIVE TELESCOPE KITS Proper glass, 
clean abrasives in tin boxes, including our new # 6 , best 
rouge, real pitch, an EYEPIECE, an ALUMINIZED 
diagonal mirror, and COMPLETE INSTRUCTIONS. 
4" 34.00 6 ■ 36.00 

Without eyepiece or diagonal, 4" 33-00, 6 " 33-00 

Free teat of your mirror W'ritc for catalogue of auppliea. 

TWENTY YEARS OF EXPERIENCE TO HEIJ’ YOU 
John M. Pierce • 11 Harvarti St. • Spriiiftficltl, Vermont 



Surface Hardened 


ALUMINIZED 

Coatings 



nilrrors^ which arc famous thniughoiit^ie 

Prices 4"- $1 Tl, 0"—$2 10. 8"-$3 GO. 10"— 
»5 00 and Kt,"—$8 00 I’p lo SO ' on request 

LEROY M. E. CLAUSING 
720 Oreenwssd Avs. Wilmetts. Ill 


KITS OUR SPECIALTY 

4" kit 3 2.95 I Pyrex 3 4^5 

6 " kit 3 75 Pyrex 5.50 

8 “ kit 6.75 Pyrex 8.50 

10 " kit 9.95 Pyrex 13.95 

12 " kit 14.75 I Pyrex 24.00 

Kits contain 2 glass discs, 8 grades of abraslvss 
(fewer *be!l” *** P*rf«ci mrface), 


Mrebolii 
Pricee c 


WB DO POLISHING. PARABOLIZING, AND 

a luminizin g 

(Saod for out NBWjBNLARGED, and ILLUS. 
TRATBD cstalomn.) 

M. CHALFIN, 14(1 Laoifeiieir Avs, Naw TtHi. N. T. 


I BUILD A PRISMATIC REFRACTING TELESCOPI 

1 Wfa will you raw glasi and rough casting 
or 1 lushed pnerii'i and 'ensec and machined 
castings or finished Instruments 
Write for free iHercrlur© and prices Blue Prints 
and Instructions Furnished 
Also. Parabolized Pyrex Mirrors 
ROBEHT Rs CARTER 

2125 Spaulding Ave Berkelerr CoUt 


C. C. YOUNG 

Suppllsi for AMSteur Tehicppa Makirs. 

6" EoadarW Mp«ilhi« $35 00 

517 Main 51 H*aftlOfd, Conn 
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MANY STILL 
ARE NOT 
AWARE 

that there is a companion 
volume to "Amateur 
Telescope Making." 

"Amateur Telescope Mak¬ 
ing — Advanced” has 57 
chapters, 650 pages, 359 il¬ 
lustrations and over 300,- 
000 words, dealing with ad¬ 
vanced mirror technic, flat 
making, eyepiece work, 
drives, aluminizing, obser- ^ 
vatories and many other as- 
pecu of the optical hobby. 
Published 1937. 

"Amateur 

Telescope Making — 
Advanced" 

Edited by 
Albert G Ingalls 

Postpaid $3.00. domsBtic 
$3.35. foroign 

SCIENTIFIC AMERICAN 

24 Wsst 40th Str«t, New York, N. Y. 


I plumber and piombing contractor, and 
started making mirrors in 1898, after visit¬ 
ing an elderly clergyman named Dr John 
Peate, of Graenville, Pa. who, after 16 
years of mirror making, had cast a 62" 
mirror, said now to be at the Smithsonian 
Institution He has been making mirrori, 
ever since, mostly as an amateur He 
was once visited by Prof Ritchey “Beede 
does not hurry his work," Schell states, 
“but when he turns a job loose you can 
swear by it On jobs, such as flats, his 
methods are tried and sure, and he carries 
them through without any back-tracking, 
and in surprisingly short time considering 
the quality of the finished product He 
docs all his work by hand 

“He has his own methods of preparing 
Carbo and rouge,” Schell continues, adding, 
“I have seen some of his Carbo that hr has 
floated three hours He does not use emerv 
for finishing, saying it is loo slow, and that 
the fine Carbo produces a better surface 
anyway He floats his rouge and classifies 
II as fast-cutling, alow, and so on He makes 
laps with a pen knife that look like the 
idealized drawings in the book, then coats 
them with mixtures of about three kinds 
of wax He uses coal tar pitch ’’ 

Beede is said to have a keen s, nse of 
humor despite the relaxed expressions of the 
photographs “He is an indefaligiiable 
worker, with unlimited patience,” Schell 
stales, “and can produce a beautiful, smooth 
optical surface of anv kind whatever with 
perfect edges and enrreit within limits 
loo close to measure with the knife-edge 
lest, and do it right along He is considered 
by a host of amateurs who know him as the 
dean of amateur telescope makers The 
Mahoning Valley Academy of Si’ience is 
preparing to honor him for his development 
of a method for figuring off axis mirrors 
“Whv hasn’t Beede ever told the world 
about himself*” Sehell was asked “He is by 
no means gahbv ” was the replv, an under 


C REDIT IS due to William R Harlow, 
an amateur telescope maker and fresh 
man at Miami University, Oxford, Ohio, for 
an invention consisting essentially of the 
application of a stroboscope to a telescope, 
for improving definition when observing 
Prof. A E Douglass, director of the Stew 
ard Ohservalorv at the University of An 
rona, who has had many years of actual 
experience at the eyepiece in observing 
Mars both there and at Lowell Observatory, 
slates that he believes the idea fruitful, 
and It IB hoped that other amateurs better 
siliialed for trying it out than Harlow will 
now do so 

Harlow states that he has made a 6" 
reflector, a 10" Cassegrainian, a 6" simple 
refractor, and then an 8" achromatic re¬ 
fractor. working on the last named from 
J R Haviland’s instructions in “ATMA ” 
Then he tackled his stroboscopic applica¬ 
tion “A careful examination of the shim¬ 
mering of an image," he states, “will show 
that about 75 percent of it is harmonic, the 
remaining 25 percent erratic, due to the 
varying air currents.” These things are 
described by Prof Douglass in his chapter 
on “Atmosphere, Telescope and Observer,” 
in “ATMA ” “If some form of stroboscopic 
disk IS interposed somewhere along the 
light beam,” Harlow continues, “with a 
rheostat control on the disk motor, a lot 
of shimmering will be stopped. 


“The slot in the disk shenld be n oifle 
wider than the light beam at the point 
along the tube where it is applied. With 
one slot (Figure 9, upper loft) a speed of 
half the motion of the image will stop it, 
with two slots (upper right) quarter the 
speed, and so on I found it worked best 
at the declination axis, where the vibra¬ 
tion was least The motor should be cush¬ 
ioned in some way ” 

Perhaps one’s first thought on noting 
this description is “But won’t the iUumina 
tion of the image be greatly reduced’” 
No, It would not, 08 Harlow explains, “be¬ 
cause of the persistence of vision—though 
this would be detrimental in photography 
where there is no such phenomenon ” 

J R Haviland, to whom this communica¬ 
tion was shown, thought “it really is some¬ 
thing, if It works.” Professor Douglass 



commented as follows “I am a lot inter¬ 
ested ID Harlow’s stroboscopic device I 
am satisfied that a substantial amount of 
the flicker in the image is harmonic I 
think this applies to a star or small object 
like a satellite of Jupiter [One of Professor 
Douglass’ specialties is the observation of 
Jupiter’s satellites Another is tree ring 
research, he is the scientist who has dated 
many old Indian structures in the southwest 
by means of the rings in the timbers found 
in their rums —Ed J I suspect that, in the 
case of a disk the size of Mars”, Professor 
Douglass continues, “the situation is most 
complicated Atmosphenc currents are not 
so easy to study on a planetary disk as on a 

“Harlow’s stroboscopic device will work 
when the telescope lens is small compared 
with the wave of the currents in the air, for 
then you have good definition (but low 
power, limited by diffraction effects) and 
a swaying image This stroboscopic device 
would decrease or stop the swaying of the 
image and is a very neat idea, but in a 
larger aperture which coveri several or 
many waves at once this device, as de¬ 
scribed, would not aid because the image 
does not sway but is badly confused due 
to the varying refraction of the many slopes 
of the air waves, all in the objective at once 

“So the device should work for a tmall 
telescope, 2 or 3, and sometimes 4 or 5, 
inches, depending on large size of air waves 
and freedom from cross-currents or local 
currents (which 1 used to call ripples), 
but with increasing aperture (5 to 10 
inches) the results might or might not be 
good (I am thinking of oosdidoiu in a 
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good oUouUe Mch u here in Arizona). For 
bigger initrumenta, np to the giant reflec¬ 
tor*, it would do no good at all. However, 
the idea is fruitful. Is there any way 
some harmonic correcting device could be 
made to work in a big aperture''' For ex¬ 
ample On an observation night make a 
sketch or a photo of the waves as seen with 
out the eyepiece and in full aperture, trans¬ 
fer this to some dichrotnated gelatin pho¬ 
tographic film on good glass, that displays 
variable thickness of film without black¬ 
ening, insert this in the beam and have it 
vibrate transversely to the waves on a mo¬ 
tion found to match the shifting of the 
waves themselves This would be very dif 
ficult It might better be tried the follow 
ing way Make a film (or choose one of a 
lot on hand), place it in the beam (by mo 
non along the beam it might adapt itself 
to the proper size—refractive power of wave 
slopes would be more difficult to matih), 
and then add the stroboscopic slit of Har¬ 
low’s, adapting the rate to match the wave 

“Thus, in short, if a transparent pattirn 
could be made to effect wave correction in 
some one position of the waves with refer 
cnee to the telescope lens, then the applica¬ 
tion of Harlow's stroboscopic device could, 
I think, be made to pick out the majority 
of the instants of lime when that corrittion 
would be an advantage either in photogra¬ 
phy or visual work " 

Commenting on this, Harlow stales that 
he has no fai ililies to i arrv ihi idea furlhi r, 
hence the idea is presi nted here for other 
amateurs or professionals to carry on liar 
low adds that he had himself discovered 
what Prof Douglass pointed out—that the 
effect diminished as the aperture increaseii, 
and that he had had heller results with his 3" 
refractor than with his 8" reflector and 
10" fassegrainian, but had not known 
whether or not this would always be true 

iw / HETHER reflectors with open tubes 
Ware superior to those with closed lubes 
IS the subject of a perennial debate Most 
recent slant on this is found in the Janii 
ary number of The Journal of the British 
Astronomical Association, where Dr W H 
Steavenson’s opinion is pointed out For 
a telescope which is to be used in the open, 
the disadvantages of the closed lube would 
be outweighed by the advantages Most 
lattice tubes are used under domes, but if 
used in the open, dewing of the mirror mav 
occur Two other members pointed out 
that they find that aluminized flats do not 
dew in the way that silver flats would under 
the same condiUons. 

The same number of The Journal contains 
a SIX page article by M. A Ellison, son 
of the late Rev W. F. A. Ellison, describing 
a Hale spectrohelioscope which he has 
just completed. This is the second in Great 
Britain, (by an amateur), A M Ncwbegin 
having made the first, two or three years 
ago M. A Ellison says the work required 
two and one half years, and that the per¬ 
formance has come up to expectations. 

T he telescope, popular astronom¬ 
ical jonraal, March Apnl number, has 
a noteworthy, 10-page article on the 200" 
reflector, by Anderson and Porter. Two 
thin dimes, Harvard College Observatory, 
Cand»idge, Mass. 
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The Hands of 

ADMIRAL RICHARD L BYRD 


tCIBNTIST • AVIATOR • EXPLORER 
In two nKpndUhmi fo Ihn South Polar rogloni 
h» mod* rich coninbuhoni la icitnllPe know!- 
•dgo Now hli third axpodllion, backad by thm 
U. S, GoYtrnmmnt, It at work In Antar^ca 
Th* world honori Richard C Byrd, orsalail of 
modmm •xplorari 


Admiral Byrd't pononal wofth It a LengliMt 
tbop Chrenogroph, th« icianflflc liming ogulp- 
mMd lor Ml •xpodMon li Lnnglmi ixcluihmly. 



Loneines watches have heen Admiral 
Byrd's personal choice for navigation and 
timing lor all his many flights and expedi¬ 
tions. For his third Antarctic expedition, 
be agam selected Longmes scientific time¬ 
pieces exchisively. A brilliant record in 
the exacting sen ice of the greatest flyers 
bas established Longmes as the tvatch of 
leiatwn. Fine, personal Longinea watches 
are priced as low as $37 30 at authorized 
Lon^es-Wittnauer jewelers. 
LONGI^'ES-^^nT^ALER WATCH CO, INC 
>80 FIFTH AVENLL, NEW YORK, N Y 


LONGINCS ' HALL OF FAMF" 





you mil mention Scientific Amer¬ 
ican when writing for any of 
the publicationa listed below.) 


Handbook or Aebonai'ticai Vocations, 
by Walter Van Haitsma, is a 48-page 
pocket-size booklet that presents facts re¬ 
garding aviation as a career In the first 
part of the book are outlined the advantages 
and disadvantages which will confront 
those who seek positions in the aeronautical 
industry, this being followed bv a compre¬ 
hensive chart which enables the reader to 
evaluate his own inclinations in terms of 
possible positions in aviation A chapter 
IS devoted to schools and another to helpful 
suggestions Zeeland Record Company, 
Zeeland, Michigan - 2) < enit 


Faster Diesil Powir is a .32-page catalog, 
printed in two colors, describing the 
“HD-14” — said to be the fastest and most 
powerful crawler tractor on the market 
The catalog illustrates the tractor as well 
as Us component parts, and gives details 
regarding the work which it can do Allis- 
( halmers Power, Tractor Division, Milwau¬ 
kee Witconsin - Gratis 


Wabash Excosi'ri. Gi idi is a 16-page book¬ 
let published for the camera workers 
who make flash pictures, flood pictures, or 
home movies, which packs essential infor¬ 
mation in a small space All popular roll 
films, film packs, miniature films, and cut 
films are listed, together with complete ex 
posure tables Wabash Photolamp Corp , 
Carroll St, Brooklyn, New York — 


Chain Store Statistics is a ,34-page sta 
listical analysis of the history, business 
volume, capitalization, and current financial 
position of 30 leading chain store com¬ 
panies The conclusion is that despite dis¬ 
criminatory legislation, public opinion is 
placing the stamp of approval on the ad 
vantages of the mass distribution services 
of chain stores Merrill Lynch & Co, Inc , 
40 Wall Street, New York. N Y 


Caiinfcie Institution or Washington, 
Yearbook For 19.39, is a 394-page sum¬ 
mary of the past year’s research in astrono¬ 
my, biology, physics and geophysics, and 
other sciences as conducted by this nation 
wide institution —Carnegie Institution of 
Washington, Washington, D C, — $100. 


Burke & James, Inc Catalog No. 340 is 
an 84-page compilation of bargains and 
announcements for camera owners. It lists 
the Items available in the company's 43rd 
annual spring clearance sale. Fully illus¬ 
trated Burke & James, Inc, 223 West 
Madison St, Chicago, Illinois.—Gratis 


Smash Hits of The Year is a 36 page well 
illustrated booklet that presents, pic- 
torially and graphically, the facts about 
automotive accidents in 1939 Special fea¬ 
tures in the booklet include statistics and 
editorials on a wide variety of traffic safety 
phases. The information given hero serves 
to drive home foioefully the necessity for 
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Increased yigilaaoe on the part of dl 
ooncerned tdth the operation of asMr Ve¬ 
hicles. The Travelers Insurance Cemptmy, 
Hartford, Connecticut. — Gratis. 


The Railway Handbook 1939-1940 is a 96- 
pago paper-covered booklet designed 
to provide the student of railroading with 
a concise collection of useful statistics. The 
chronology of railroad history includes 
Items of outstanding importance The text 
IS largely concerned with British railway 
practice but some of the statistics are world 
wide. The Railway Publishing Company, 
Ltd., 33 Tothill Street, Westminster, S W 
I, England—Two shillings, sixpence. 


Link-Belt Conveyors in American In¬ 
dustry IS a 48 page illuatrated book 
which tells in picture and text of the many 
different applications of mechanical elevat¬ 
ing and conveying equipment for handling 
both packages and loose bulk material 
Easy-to-undersland charts show how much 
better the American worker fares than do 
workers in other countries, in this particu¬ 
lar case the evidence being based on the 
use of conveyors to make work easier Re¬ 
quest your copy of this booklet, No 1700, 
on business letterhead Link-Belt Company, 
307 N Michigan Avenue, Chicago, Illinois 


Frequency Moditation Components is a 
single-sheet bulletin that shows how lo 
construct a unit which permits the reception 
of frequency mndulalinn transmitters on 
present receivers With ihe adapter de 
scribed, the audio frequency amplifying 
system of a standard receiver is employed 
All parts are listed, a wiring diagram is 
given, and prices are quoted Request Bul¬ 
letin 10.3A Browing Laboratories, Inc , 750 
Mam Street, Winchester, Massachusetts — 
Gratis 


Type K Potentiomfters and Accessories 
describes two types of precision instni 
ments for general laboratory use It also 
discusses a number of accessories which 
are necessary for certain types of procedure 
An added feature is the description of the 
thermionic amplifier which adapts poten 
tiomelers to measurements in high-resis 
tance circuits such as those in pH measure¬ 
ments using the glass electrode Pncea are 
given Leeds & Norihrup Company, 4907 
Stenton Ivenue, Philadelphia, Pa.-^ratis 


Railroad Capacity is a reprint of an ad¬ 
dress presented bv M J. Gormley, Ex¬ 
ecutive Assistant, Association of American 
Railroads The text surveys the entire sub¬ 
ject of railroad traffic while an appendix 
presents a series of graphs which show the 
problems involved and the results being 
ojiialned. Association of American Rail¬ 
roads, Transportation Building, Washing¬ 
ton, D C —Gratis 


Lichtnin Mixlrs is a 16-page illustrated 
catalog showing a wide variety of mixers 
for industrial purposes It includes types 
which can be adapted to almost any process 
of mixing, dissolving, blending, washing, and 
other industrial purposes where a reliable 
method of mechanical agitation is needed 
The catalog describes permanent at well m 
portable mixers. Make your request for 
It on your business letter-head. Misting 
Equipment Co., Inc., 1090 Garson ifivenue, 
Rochester, N, Y,—Gratis, 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 


SIX yean prior to the institution of 
a suit, even though the mfnngement mi^t 
have been concealed This provision of 
law accordingly places a rather harsh bur¬ 
den of vigilance upon a patentee; he must 
not only hie suit promptly against a person 
who openly infringes his patent but also 
he must discover and prosecute those ■who 
are fraudulently and secretly infringing his 
patent 


By ORSON D. MUNN, Lltl.B., L.L.B., Sc.D. 


CoRPOHATE Names 

W E have previously pointed out on this 
page that the right of a person to 
use hiB name in connection with the opera 
tion of hiB business is not without legal 
restrictions Thus, where a person has 
built up a large business under his family 
name and the name has become identified 
in the minds of the purchasing public with 
his business and product, a new-comer 
having the same name is not permitted to 
use his name in connection with a compet¬ 
ing business, at least without an accompany 
ing statement explaining that there is no 
connection between the parties 
The courts are even stricter in applying 
this principle to the use of a family or 
personal name by a corporation This is 
illustrated by a recent case in the New 
York Slate Supreme Court involving a well 
known designer of dresses The com 
plainant in the suit was the seller of 
gowns and dresses made by a well- 
known designer named Turner and the 
gowns were known variously as Turner's 
Ciowns or Turner’s Creations Defendant 
was a corporation engaged in the biisineas 
of selling dreaaes and it adopted the name 
‘‘Turner'a Gowns Limited” The defendant 
acquired its name from one of its inoorpo 
rators whose name at that time was Pauline 
Jacobs but who had previously been mar 
ried to a man named Turner Since the 
incorporator's name at one time was Paul 
me Turner it was argued that the defend 
ant corporation had the right to use the 
name Turner as part of its corporate name 
The Court held that a corporation may not 
adopt the name of an individual incorpo 
ralor and use it to deceive the public or 
to defraud others who have built up a busi¬ 
ness under the same name An injunction 
was granted, restraining further use of the 


Equitable Morality 

I T 18 axiomatic that he who seeks the aid 
of a court of equity must come into court 
with clean hands In other words, a court 
of equity will not give aid to a person who 
has acted inequilablv with reference to the 
subject matter of the dispute that he is ask¬ 
ing the court to act upon. 

A recent case based upon this principle 
illustrates that the courts have not as yet 
been affected by the wide-spread public 
indifference to or toleration of gambling 
The manufacturer of a game of chance 
similar to a lottery brought suit for trade¬ 
mark infringement and unfair competition 
against a competitor, charging that be was 
uaing his trade mark in connection ■with 
the aiie of a similar game. The competitor 
aeda m aotloa to dkmisa the suit on the 


grounds that the plaintiff was guilty of uii 
clean hands in that he was using the trade 
mark in connection with the sale of a 
gambling device The Court sustained this 
contention and dismissed the complaint, 
staling. 

“In this case the complaint shows on its 
face that the complainant seeks the aid of 
a court of equity in the use of a device urn 
versally condemned as iniquitous ” 


Sawdust Heels 

A PATENT for a shoe heel made pn 
marily from sawdust was recently 
held to be valid and infringed by a federal 
district court The owner of the patent 
brought suit against a shoe manufacturer 
charging that he was using a heel which 
infringed the patent The patent covered 
a heel comprising a molded block of saw 
dust and a soluble binder saturated with 
nitro cellulose In making the heel the 
patent suggested mixing hardwood sawdust 
with glue and then shaping it in a suitable 
mold under pressure When the molding 
operation was completed the heel was then 
soaked in nitrocellulose The Court found 
that the patented heel was new and repre 
sented an improvement over prior com 
position heels and accordingly held the 
patent to be vabd 


Concealment 

T he patent laws provide that in any 
suit for patent infringement there shall 
be no recovery of profits or damages for 
any infringement comnutted more tlian 
SIX years before the filing of the suit One 
of the purposes of the law is to prevent 
a patentee Irom unfairly permitting an 
innocent infringer to infringe a patent for 
many years and then, after the infringe 
ment has been built up to substantial 
amoiims, bring suit for patent infringe 
men! and recover large damages However, 
this provision of law appears at times to 
work a hardship on a patentee This is il 
lustrated by a recent suit for patent in 
fnngrment in which the infringement oc 
curred more than six years prior to the 
insiitution of the suit. 

The patentee contended that the infringer 
concealed the infringement from him and 
accordingly he was not in a position to insti 
tule the suit at an earlier date It was 
argued by the patentee that the six-vear 
period should be computed from the time 
that he received actual knowledge of the 
infnngemont and not from the actual date 
of infringement. The Court rejected this 
argument, pointing out that the provision 
of law was a positive one and preventtsd a 
patentee from recovering for an in¬ 
fringement which oocuned more than 


Strict Construction 

A PATENT that has not gone into com¬ 
mercial use 18 commonly referred to 
as a paper patent and ts strictly construed 
by the courts This is illustrated by a suh 
for infringement of a patent for a melhoo 
for heating electro conductive materials in 
electric welding machines The patentee 
charged that the manufacturer and user 
of a spot-welding machine infringed the 

It was pointed out to the Court by the 
defendant that there were decided differ¬ 
ences between the patented machine and 
process and the machine and process which 
was charged to infringe the patent The 
patentee argued that while there were dif¬ 
ferences, the machine and process used by 
the defendant were really equivalents of 
the patented machine and process. In con¬ 
sidering the question of infringement, 
the Court found that the patent in suit had 
never gone into commercial use and ac¬ 
cordingly was a paper patent and not «n- 
litled to a broad construction Under the 
iircumstances the Court held that the 
patent was not infringed 

In reaching its conclusion, the Court 
staled as follows 

“Moreover, considering Thompson’s 
patent as a paper patent, for there is no 
proof of any commercial use, it must be 
strictly construed ” 


Intehurban 

A FEDERAL court recently held that a 
manufacturer of street signs using the 
name “Municipal" as part of its corporate 
name could not prevent a competitor from 
using the word “City” in its corporate 
name Both of the parties were engaged 
in the manulaclure and sale of highway 
signs and their principal customers were 
state governments, municipalities, and other 
political subdivisions The plaintiff’s cor¬ 
porate name was “Municipal Street Sign 
Company, Inc ” and the defendant’s corpo 
rate name was “City Street Sign Corpora- 

Thc plaintiff contended that the similarity 
between the two names would lead to con¬ 
fusion among customers The Court re¬ 
jected this contention, however, pointing 
out that they did not sell to the general 
public hut to government officials who were 
well informed about the companies from 
whom they purchased equipment 
In this connection the Court made the 
following statement 

“'We must not forget that it is not the 
general public that is the purchaser of 
street signs, hut that the purchasers thereof 
are officials and engineers of public sub-di¬ 
visions of the State, who would ordinarily 
be well informed about the company from 
whom they were purchaaing, and would 
not be deceived by names of such different 
sounds, even although the meaning of them 
might be the tamg.'’ 
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T OOKINC ilke a giant hlunderbus and clumsy 
(becanse of the peculiarities of perspective) 
this 16-inch gnn is nevertheless an efficient snd 
deadly weapon at long range. It is part of the 
permanent defenses of the Panama Canal. Be¬ 
cause of its emplacement on land, it is more 
acenrate than would be a similar gun on an 
attacking battleship. See also page 324 
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50 T&ars Ago in ... 


[Condensed From Issues of June, 1S90) 


CENSUS—“Americans who are loudest in their groanings about 
several census questions should look at the inquisition to yihich 
the Germans are subjected The German vear book gives the 
figures of even the income lax . . The exact rental of each dwell¬ 
ing IS obtained, and the average rentals for different conditions 
are published ” 

AIRSUIP—"The aerial catamaran herewith represented - - . has 
two cylinders adapted to hold a buoyant material, and connected 
by a light frame beneath which is stretched a platform of woven 
steel wire supporting an electric or other motor designed to drive 
a rearwardly extending shaft which operates two propeller blades 
To the outer sides of the cylinders are connected wings, pivotally 



WRITING AT A DISTANCE—“One of the marvels of ele< tricity, 
and one of the most striking of the Edison exhibits at the Pans 
exposition, was the little instrument which enables the operator 
to sign a check 100 miles distant. The writing to be transmitted 
IS impressed on soft paper with an ordinary stylus This is mounted 
on a cylinder, which, as it revolves, ‘makes and breaks' the electric 
current bv means of the varying indentations on the paper At the 
receiving end of the wire a similar rvlinibr, moving in accurate 
synchronism with the other, receives iht ciirrint on a chemically 
prepared paper, on which it transcribes the signaliires in black 
letters on a white ground ” 

SMELLS-“By the reaction of sulphurelcd hydrogen on anloni 
in the presence of condensation agents is obtained primipallv 
trithio-aceton and small quantities of a non volatile, 

definitely crystalline compound CuHnSi, telrathiopeiilon At the 
same time, however, an exceedingly volatile body is formed which 
possesses a smell so horrible that, in comparison therewith, ethyl 
mercaptan, ethvlenmcrcaptan, and other volatile sulphides must be 
considered as faint smelling substances'” 

POWER—“The utility of wire rope transmission of power ha- 
become widely recognized Not only among the riiggi d bills and 
mountains of the East and far West where streams go rushing down 
through caverns and rocky sleeps, where no locations for mills or 
factories are afforded, is this means of transmission of precious 
power appreciated, but it is so convenient to use it that we find 
on the prairies of the West mills being operated at a long distance 


□ounicd on horizontal shafts, the wings carrying racks engaged 
ly annular gears in giiideways carried by the cylinders, whereby 
he wings may be inclined at such angle to the horizontal line as 
nay be desired In operation it is designed that the cylinders shall 
le just sufficiently buoyant to not quite overcome the attraction 
if gravity, when, the wings being set at the desired angle, the motor 
8 started to drive the ship by the action of the propeller blades, 
he upward and downward motion being regulated by the incbna- 


IIOW TIMES ( IKN(,El-“ln a r 


a railroad, the owners finding it much more to their advantage 
have It there, with the switching privileges afforded, than at 
dam The expense of hauling the flour which is thus saved to th 
will very soon pay for the system of power transmission “ 

MENTAL CRIPPLES—“The hardest thing to get on with in i 
life IS a man’s own self A cross, selfish fellow, a desponding i 
complaimng fellow, a timid and care-burdened man—these are 
born deformed on the inside They do not limp, but their tlioug 
sometimes do." 


t speech Congressman At- 


tinson, of West \ irginia, said 'If all the ports of entry on both 
veeans were to dav blockaded so that no vessel could enter them 
bearing the products of other countries, and war should be declared 
against us, we could, with our present facilities, produce every 
munition of war, and every artii Ic that we might need for our 
sustenance for a thousand years 

SAFETY -“The recent expcritnces of several steamers plying 
between New York and Liverpool give renewed emphasis to the 
call for the invention of new and improved constructions and appli¬ 
ances for saving life and preventing accidents at sea . In the 
construction of the hulls, in means to ascertain the vicinity of ice 
in fog, in automatic devices for quickly turning and slopping the 
vessel, in boats, rafts, life preservers, in means for preventing the 
sinking of ships, there is abundant room for invention and improve¬ 
ment. Perhaps the greatest want of all is a ship that cannot sink, 
no matter where or how badly wounded ” 


AND NOW FOR THE FUTURE 

H “America’s Winged Weapons,” a succinct survey of the 
planes of our national defense forces. By James L. H. 
Peck. 

H Seeing with electricity. How the electron microscope 
works. By Jean Hamngton 

1 Fighting a war of grinding attrition against friction, 
man’s friendly enemy. By Walter L. Finlay. 

H Sulfuric acid Its expanding uses measure the progress 
of nations. By William H. Waggaman 

Watch for our new editorial feature. Browsing With the 
Editor. Significant facts from the broad field of science 
and industry. 
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Do You Talk Directly 

Do You Speak Pleasantly? 

Do You Hang Up G«ntly? 
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Do Yon Talk Naturally 7 

Your normal tone of voice is 
best. Whispered words are in¬ 
distinct. Shouting distorts the 
voice and may make it gruff 
and unpleasant. 


Do You Answer Fromptlyr 

Most people do. Delay in 
answering may mean that you 
miss an important call. The 
person calling may decide that 
no one is there and hang up. 
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LONG RANGE DEFENSE 


P ROVIDED we have enough of them, the Army’a 
16-uich gun* could etand off any enemy, for they 
out-range and out-shoot similar guns on battleships. 
High elevation gives greater range, while steady, 
land moundng gives greater aoouraoy. They hurl 
shdls weighing over a ton more than SOfiOO yards. 

m 





To detect approach of a plane 
whoae enginea are cut off aa it 
glides silently toward its objec¬ 
tive, the tool wliirh astronomers 
use to measure beat of distant 
stars might be adapted to mili¬ 
tary use The thermocouple at 
the focuB of the reflector would 
be affected by heat thrown off 
from the distant plane and the 
resulting current noted on a seii- 
shive voltmeter, Even the warm 
air from a gliding airplane 
might be detected with this 



Wars 


Inventions 

Suggested Developments ... To Detect, Defeat War¬ 
planes. Submarines . . . Humanitarian Aspects . . . 
Physical Principles Which Inventors Must FoUow 

By MAJOR WILLIAM H. WEN STROM 


W E live today in the midst of a 
World-Wide struggle, declared and 
undeclared, between peace-loving 
democracies and aggreasive totalitari¬ 
an*. The sympathies of most Americans, 
needless to say, are with those nations 
which are struggling for “life, liberty, 
and the pursuit of happiness.” 

However they may lag behind in the 
matter of armament, regimentation, and 
general blood-thirstiness, democracies 
which encourage free and inquiring 
minds among their citizens should at 
least excel in the very important quality 
of ingenuity. American free-lance invrn 
tors, for example, are renowned the 
world over for their mtelligence, persis¬ 
tence, unconvcntionality, and sheer 
weight of numbers And however we 
Americana may hate the macabre buai-, 
neas of war itself, there is plenty of sober 
reason, these days, for American inven¬ 
tors to give serious thought to military 
and naval inventions. Inventions that 
serve to check those premier weapons of 
sudden and secret atuck—the warplane 
and the submarine—may even classify as 
worka of true humanitarignisro. Herein 
am a few suggestions. Though most of 


the basic ideas suggested to American 
inilitary-nnnded free-lances in this ar¬ 
ticle are essentially simple, their practi¬ 
cal development would, needless to say. 
entail plenty of painstaking technical 
research 

As to possible war-winning mventions, 
the inventor can save himself no end of 
time and trouble at the start by writing 
off the slate as illusory the three 
weapons most dear to the hearts of fea¬ 
ture writers and movie scenarists: (1) 
a super-lethal gas, (2) a super-power¬ 
ful explosive; and (3) a “death ray ' 
capable of killing men, or disabling 
tanks, airplanes, or ships at a distance. 

D eveloping either a super-lethal 

gas or a super-powerful explosive 
IB hazardous enough in a large plant 
Cquipiied with adequate safeguards. For 
the average free-lance, such work would 
be prohibitively dangerous. Despite all 
the organized research lavished on these 
two projects, so far as I know, no new 
wartime gases have been developed since 
1918, and “atomitc” (the latest high ex¬ 
plosive) is only a third more powerful 
than 1918 trinitrotoluol, or TNT 


In principle, the much publicized 
“death rav." perhaps first described by 
H G Veils m his fantastic story of m- 
vading Martians, is simply a closely com¬ 
pacted beam of electro-magnetic radia¬ 
tion, or radio waves The wavelength de¬ 
pends on the target, which must “reso¬ 
nate” to it for maximum current and 
voltage effects within itself For man- 
targets, a wavelength of 3 to 4 (or 1% 
to 21 meters might be used For average 
warplane-targets, a wavelength of about 
40 (or 20) meters might be suitable 
(assuming 63 fed wing spread) 

Very simple, so far Bugs and mice, 
perhaps, actually have been killed with 
“death rays” of a sort. All you have to 
do, to bring down a German bomber 
flying over London, say, is to direct upon 
it a sufficiently powerful radio beam at 
perhaps 20 meters wavelength, or 15 
megacycles fier second frequency But 
wait a minute There is the slight con¬ 
sideration of electric power To bring 
down that German bomber by this 
method may take about all the electric 
power m Great Britain, or possibly all 
the power in the British Empire, to say 
nothing of a lot of super-powerful vacu¬ 
um tubes as yet undeveloped Perhapa it 
would be simpler and cheaper, after all, 
to shoot that bomber down with a bat¬ 
tery of very efficient British 3.7-uich 
anti-aircraft cannon 
The standard airplane locator, in wide 
use by the world’s armies today, is « very 
simple device operating on the principle 
of audio frequencies or sound waves. 
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In the regular military instrument, a 
cluster uf four large horns is mounted on 
a universal pivot, the mouths of the horns 
being pointed at the noise-producing air¬ 
plane, and the small ends of the horns 
being led to earphones on tvm men, 
either with or without the aid of audio 
amplifiers. The horns are then in effect 
two pairs of magnifying ears, one pair 
giving the plane's azimutli angle, and 
the other pair its altitude angle An aii- 
plane can be detected and located by this 
device at distances of 10 miles or more, 
provided that the airplane’s propeller, 
as well as its motor, is turning over at 
somewhere near normal recolutions 
Silencing the airplane engine alone 
does not avoid detection for at modern 
high speeds most airplane iioisc actually 
comes from the profielhi If the pilot 
throttles back liis engines, however, and 
glides silenlh in towards his objective 
from higli altitude that is a horse of a 
different color which calls for a locator 
of radically different design Even so, 
the standard audio locator still has a 
fleeting chance because the pilot must 
occasionally "gun ins motors unless he 
wishes them to choke up 

Telescopes and hmoiulais are, of 
course, widely used hut then aie deli 
iiite and rathei low limits to distant 
seeing by this means Tins limitation 
18 largely due to the extreme sliortness 
of light waves compared with the molec¬ 
ular structure of till- atmosphere and 
of the particles suspended in it 

In ordinary diffused haze, yellow fal¬ 
ters on binoculars help sliglitlv Red 
filters, jiassing onK the longest visual 
wavelengths, help considerably, they 
are, in fact, standard practice for all 
long-range aerial photography But 
through very dense liazc or fog, or 
clouds, involving larger iiarticles of 
liquid or solid no visual hltcr will en¬ 
able us to see ^(lr is mar infra 


red photography much more effective. 

Anyone who tuts ever ridden in a high- 
{lowered airplane at night has noticed 
laige blue flames streaming backward 
out of the engine exhaust ports. These 
flames mean plenty of heat (or infra¬ 
red ) radiation — on a wavelength some¬ 
where around one thousandth of a cen- 
timetei Hot, exposed cylinders or ra¬ 
diators also mean infra-red radiation, 
and so does even the waim air streaming 
backward from these jiarts 

The most sensitive known detector of 
heat waves is the thermocouple — an 
electrical junction between two wires of 
dissimilar metals For maximum sensi 
livity and directional effect, the thermo 
couple Itself lb placed at the focus of a 
large parabolic reflector Such an ar¬ 
rangement can be made so amazingly 
sensitive tliat it will indicate the heat 
radiated by a candle several miles awav 
For airplane-locating, two or three ol 
these thermocouple units each mounted 
on horizontal and vertical degree-scales 
similar to those on a theodolite might 
l>e set up at known ground locutions The 
airplane’s position in free space would 
then be found l»v triangulaticin 

A ' another possdulitv in airplane dc 
tection-and loc ation rather remote 
at the present lime, how about us¬ 
ing clectro-magnctK waves still longei 
than infra red — ultra-short radio waves 
of a wavcicngtii say. somewhere around 
half a meter, or .SO centimeters’ Or pos 
sibly somewhat longer waves around S 
meters''' On the 5 meter waves, the de 
sign of a transmitter and receiver cir 
cults is easier and cheaper But on the 
50-centimeter waves, necessary parabol¬ 
ic reflectors beam antennas, and other 
arrangements for three-dimensional di¬ 
rection finding receivers are more com 
pact, easier to handle, and less expen 
sivc The general idea is somewhat simi¬ 


lar to the new radio echo altimeter used 
on modern airliners, operated in reverse. 
Radio engineers and amateurs have al¬ 
ready noticed occasional queer ultra- 
short-wave radio “reflections” that 
seemed to come from airplanes passing 
overhead. 

Suppose we have, m the center of Lon 
don, say, a high-power, ultra-short-wave 
radio transmitter capable of sending out 
periodically repeated short tick signals 
of some characteristic form Suppose 
we have, further, in the surrounding 
countryside, at distances of 20 or 50 
miles outside the city, several suitable 
radio receivers, preferably of directional 
type The receivers could be elevated to 
get both direct signals and those reflect¬ 
ed from high-flying planes, or they could 
be placed bevonrl the bulge of the hon 
zon where signals will be received only 
by reflection from airplanes. (The direct 
signals would hi useful for timing, but 
might cause too much interference with 
the reflected signals ) In either case, 
two or three directional receivers might 
be able to locate the enemy airplanes 



Anti-aircraft battery in action, with 
equipment to direct artillery fire 


closely enough to hang up an effective 
H-E barrage. Or the triangulation 
’might be made indirectly from time dif¬ 
ferences 

Submarines are particularly menac¬ 
ing to nations whose security depends 
on sea power — nations such as Great 
Britain and the United States The 
standard method of locating submarines 
from surface paUol boats, derived from 
1918 practice, depends on the underwa¬ 
ter transmission of the noise from a sub¬ 
marine’s propeller The sound pick-up 
is a binaural pair of under-water micro¬ 
phones, preferably spaced several feet 


POSSIBLE IKON 08 PART-lItON ILtCTRO-MAONCTiC 



A silent submarine on ocean bottom would indicate its presence by dhrertlni 
magnetic lines between two specially equipped ships, as the author explains 
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“Tuk” HifnaU sent out rrgalarly by short wave would be reflected by an unseen 
plane picked np by several stations, and the plane then located by triangulation 


apart, and similar in principle to a pair 
of under-water ears. 

This method ts wholly dependent 
upon the submarine's maintaining some 
engine revolutions, which it must do to 
maintain depth in deep waters such as 
most of the Caribbean Sea or the Pacific 
Ocean But in shallow waters, such as 
the American or European coastal areas 
of the Atlantic, a sub can lie quietly on 
the bottom for hours at a lime, unde¬ 
tected by ordinary hydrophone methods 



Erho-sonnding equipment could be 
used to locate hidden enemy subs 


But aside from these present methods, 
there are two physical principles by 
which we might make the submarine dis¬ 
close Its presence involuntarily even if 
It IS not obliging enough to turn over its 
propeller One is the principle of under¬ 
water sound reflection now in standard 
use as echo sounding gear on most war¬ 
ships and many larger merchantmen 

Standard echo-sounding apparatus 
records a continuous graphical trace of 
the bottom over which the ship is cruis¬ 
ing — by sending out a sound tick from 
an underwater “loudspeaker” (repeat 
ed at interyals of about a second) and 
measuring the time it takes the tick to 
trayel (at about 5000 feet per second) 
first down to the bottom, whence it is 
reflected, and then back upward to an 
under water miciophone on the ship. Set 
for 100-fathom maximum depth, the or 
dinarv echo sounding gear traces a con¬ 
tinuous profile of the bottom as the ship 
steams ahead at full speed, and clearly 
indicates a rock, a ledge, or other oh 
struction on a level bottom, provided 
the obstruction has a height of at least 
five fathoms (30 feet). This is somewhat 
more than the height of a submerged 
submarine lying on the bottom. 

An ultra-sensitive echo-sounding set, 
with magnified depth change indication, 
could perhaps be installed as standard 


cipiiimient on submarine-chasing palrol 
boats Where a submarine is suspected 
of King qiiiitlv on the bottom tlie (latrol 
boat (mild cross and recioss over th< 
suspeited area at high speed mianwhili 
limning tlie sounding sit coniiriuoiisK 
Whenever a small peak on the d< plh 
curve indicated a bottom-hugging U- 
hoat, depth charges lould be lit go t)f 
I nurse any submerged roeks ledges m 
wrecks should if possible, be charted 
in advance, lest the\ gi\e false alarms 
Tlicre IS still another phvsioal princi¬ 
ple that might he used in locating sub 
merged and siltnl I'-hoals magnelism 
and permeability The upiipment ii 
quired here would he considerable - in 
addition to the usual armed palrol boats, 
a small wooden ship eomplelelv non¬ 
magnetic and equipped with ultra-sen 
sitive recoiding or indicating mugnelom 
eters. And possibly two additional 
ships — part-iron traft equipped willi 
powerful elei trii gem rators and wire 
wound so that the whole boat is nothing 
more than a powerful eleitro magnel of 
the bar type 

E very student m college physics 
has performed the experiment of 
drawing on paper, by means of iron fil¬ 
ings or small compasses, tlie magnetic 
held between two bar magnets, and 
every student knows, too. that introdni 
ing a piece of highly permeable sub¬ 
stance, such as iron or steel into tins 
magnetic field will tend to pull the lines 
of foite into Itself, thereby distorting 
the nearby lines of force Very well 
then — suppose a submarine is lying on 
the bottom at a depth less than 50 fath¬ 
oms (300 feet) The wooden magnetom¬ 
eter ship cruises around the suspected 
area on the surface, making precise 
magnetic measurements of the earth’s 
field with ultra-sensitive indicating or 
recording magnetometers In the vicin 
itv of the submarine (and most notice 


abU. directly ubovt. it) tin rnagnetome- 
lirs should show a sudden change in 
the diriction oi intensity of tlie earth's 
field due to lines ol force being distorted 
towards lh( suhmaiine hv i|s high mag 
nelu permeahilitv 

As an alternative method, consider- 
ahlv more complicated hut possibly 
more effective, the two part-iron elec 
tro magnel ships could be formed in 
column perhaps 5(X) yards or so apart, 
N (how) pole ol rear ship lined up with 
S (stern) pole of leading ship, the local 
magnetic held so created preferably re 
inforcing, so far as possible, the earth’s 
magnetic field The wooden magnetom¬ 
eter ship could then hold station mid¬ 
way between the two ele< lio magnet 
ships, making continuous magnetic 
measurements as described above 

The magnetic nii thod would, of 
course, be slower and more eomplex 
than the echo scmnding method. But 
being immune, from the blandishments 
of rocks and ledges it would perhaps be 
more certain, except lor faulty indica¬ 
tions due to anv submerged wrecks of 
iron and steel ships 

If you want to succeed as a free-lance 
inventor, in war or peace, don’t follow 
tlie tustomarv and well trodden jiaths 
there the great laboratories and the 
formal organizations naliirulK have you 
licked from the start But remember 
also that most of these organization 
scientists and team technicians have to 
keep their noses very deep in their own 
particular little ruts so that often they 
have neither the time nor the energy to 
see the woods for the trees ,So Mr Free- 
Lance, keep your eye on the woods as a 
whole, keep your viewpoint fresh and 
unjaded, and look for the new angles 
tlie at-first-sight-impoBsible angles, the 
angles that will drive quickly around 
those too-well-known stone walls into 
which big research teams are butting 
their collective heads 





Set-np of equipment for teiamognpliuig and, inaet, placing the teiunometert 


Seismographing For 


T he seismograph used in the search 
for new petroleum deposits derives 
directly from the seismograph employed 
in earthquake seismology to record the 
location and intensity of earthquake 
shocks Seismographs have been used by 
the oil industry for many years and have 
aided in the discovery of some of the 
world’s greatest oil fields 
At the present time exploratory crews 
sent out by The Atlantic Refining Com¬ 
pany are employing seismographs in an 


area in northeast Texas to determine the 
location of underground formations of 
the type in which oil is usually found. 

In modem seismographic reflection 
shooting a charge of dynamite is placed 
in a hole drilled to a depth of from 40 
to 100 feet The firing of the charge 
creates a sound wave which spreads out 
in all directions Each time the wave en¬ 
counters a different reflecting stratum a 
small amount of energy is reflected back 
toward the surface. 


Oil 

The reflected vibrations are picked up 
by seismometers or geophones, amplified 
by vacuum tubes, and photographed on a 
strip of paper Study of the photographic 
record, including the time it takes for the 
sound wave to reach the various strata 
and be reflected back agam, makes it 
possible to chart the geologic character¬ 
istics of the subsurface The charts, in 
turn, lend themselves to the selection of 
drilling sites over formations of a type 
favorable to oil deposits. 








OUR POINT OF VIEW 


Patent Sesqui-Centennial 

S AMUEL HOPKINS, of Vermont, was granted the first 
United States patent in 1790 That was )ust 150 years ago 
this year In the years since then there have been a total of 
more than 2,200,000 patents. Only 9957 of these were granted 
before the patent system was revised and refined in 1836, but 
in the last 50 years alone, 1,799,000 were granted, or more 
than four times as many as in the first hundred years 

This evidence of the importance and “workability” of our 
patent system makes di£Bcult of understanding the many 
attacks levelled at it in recent years That the protection it 
affords the inventor has spurred the enterprise of the nation 
seems conclusively proved. And why not? It was set up “To 
promote the progress of science and useful arts by securing 
to inventors the exclusive rights to . their discov¬ 
eries ” Those exclusive rights have provided the incentive 
for vast developments in many fields, has given us numerous 
new industries, and promises to give us many more The 
example of one automobile manufacturer, The Ford Motor 
Company, is illuminating Commenting on the 28,000,000th 
Ford, the New York Times said that, since 1903, the Ford 
Motor Company has paid out in wages $4,230,000,000, pur¬ 
chased materials costing $10,000,000,000, while the govern¬ 
ment has received taxes of $700,000,000 

Multiply these figures by the number of cars of all makes 
produced, and by all the other new industries made bv inven¬ 
tions of new things or of improvements on old ones, and the 
picture 18 extraordinarily impressive Invention and the safe¬ 
guards of the Patent System are the basis for thi« vast su« < ess 
Perhaps changes in the Patent System may be necessary 
They should not, however, be made willy-nilly by politicians 
They should be made only after thorough and judicious study 
of the facts by experts, not as a result of prejudice by dilet¬ 
tantes and social reformers It has been a good svstem that 
has poured untold billions of dollars into the pockets of farm¬ 
ers and miners, investors and wage-earners, all those who have 
been and are touched by the fingers of our enormous industrial 
system It should not be cast aside lightly, nor ripped apart 
by unwise hands—F D M 

Opportunity 

P ART of this month’s piece on the current and important 
question of television, supplementing that on page 265 
of last month's issue, takes the form of a one-act playlet of 
comedy and pathos (All dialog is hititious, based on fact ) 
Federal Communications Commission “You television ex¬ 
perimenters have shown some progress, so we are going to let 
you put on semi-commercial programs, starting next fall ” 
Radio Corporation of America “Whee' Let’s go, boys” 
Business of preparing and publishing advertisements of 
television receivers, telling what has been accomplished and 
what IS in store for lookers-in Also of reducing prices so that 
John Public will be better able to purchase receivers 

FCC: “Stop! You have been bad boys We don’t like your 
advertising. You are actually trying to get the public to buy 
your equipment You have taken advantage of our ruling. 
We take it all back. You can’t go on commercial schedule 
until we invesUgate you and find out why you actually want 
to seU receivers.” 

Curtain. 

In the figurative lobby after the show, a member of the com¬ 
mission made the following statement, as reported by thq 
daily press' “Should the market be saturated 'with 30,000 
receivers of one manufacturer, sold on the installment plan 


and promoted by a sales campaign and pep talks, any other 
set maker entering the market at a later date would be handi¬ 
capped and retarded, wouldn’t he?” 

Wouldn’t he? You’re dam’ tooting he would’ And why 
shouldn’t he be “handicapped and retarded.” Since when has 
the American business method been to wait until all late 
comers have had an opportunity to take every advantage of 
the pioneering work done by others? Since when has it been 
the practice to penalize initiative and gumption, to crack 
down on those who have blazed the trail, and to hand ready¬ 
made success to Johnnies-come-lately ’ 

Television has always had a warm spot in our heart We 
have watched it from the time when it was a pup, its eyes 
literally unopened We have seen it take its first staggering 
steps. Its eyes still far from perfection. We have rejoiced at 
Its first blurry successes, its first crude and flickering pictures. 
We have drunk a toast to its 441-line pictures that were good. 
We uttered a cheer when the FCC said go ahead And now 
comes the ultimatum that the pioneers in the art cannot reap 
where they have sown, for fear that someone else in the indus¬ 
try may be “handicapped and retarded.” 

Words fail us, our tvpewnter stutters in protest at the 
words we would put on paper “Handicappied and retarded,” 
indeed' It is high time that citizens of this country, official 
and private, awakened to the fact that business and industrial 
progress must not be penalized by bureaucratic methods which 
prefer pscudo-solicitude for the public to the application of 
those doctrines that, in the past, have brought to us the end- 
products of scientific research and development —A P P. 

Look At It Selfishly 

HEN an argument arises as to whether or not it is right 
and proper that American aircraft factories should sup¬ 
ply planes to foieign nations, there is one phase of the situa¬ 
tion that should not be forgotten 

Whether in peace or war, it is highly desirable that this 
nation should have available the best possible aircraft In 
peace, we need reliable air transportation, in war, we need 
the finest available air defense The only way in which these 
ends can be achieved is through experience—experience in 
design, in construction, in flying It should be obvious that 
neither the transportation industry of this country, nor its 
military forces, can afford to sfiend more than a certain 
maximum in acquiring this experience If, however, foreign 
nations purchase our airplanes in large numbers, we become 
the gainers in more ways than one 

First A profit is realized on each sale, part of which may 
be turned back into the industry for research in improved 
designs Second This constant improvement in design will 
keep us one step or more ahead of possible enemies Third. 
More orders mean greater production facilities which, in turn, 
place us in a highly advantageous position in case of trouble 
Fourth, and most important of all. Operation of aircraft 
under wartime conditions reveals needed improvements that 
might never be found under routine testing 

Every thmking American sincerely hopes that the United 
States will be able to keep out of foreign entanglements; at 
the same time, he realizes that we must be prejiared at oU 
times to defend our own country when and if the pressure 
becomes too great. With aerial warfare daily becoming a more 
important part of the military scheme of things, it behooves 
us to keep our powder dry We can best do this, as far as 
air power is concerned, by taking our profit in the foreign 
market and applying it to the upbuilding of our own air equip¬ 
ment.—0. D. M, 
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F orestry is a long time proposi 
tion. The lumbering industry a 
hundred years hence will depend 
upon forests which are started this year 
When agricultural crops prove unsuited 
to a region they can be i hanged the 
next year, but by the time forest crops 
are found to be unsuited to a region 
many, perhaps costly, years haye 
elapsed Therefore, the forester must 
exert eyery effort to determine that hts 
forests will as neaily u» ran be fore¬ 
told, suci essfiilly (ome to maturity 
Careful calculations may be upset by 
accidents such as hies and insect epi¬ 
demics, but climate is the chief con¬ 
trolling factor in the establishment and 
survival of forests To assure some cer¬ 
tainty of sucress in forest management 
It IS therefore necessary to have some 
certainty of the kind of climate the for¬ 
est must endure in the next hundred 
years This may seem impossible, but 
weather is known to run in cycles, and 
if you know the weather of the past you 
can calculate that of the future with 
fair accuracy 

There are two methods of determin¬ 
ing general weather conditions over 
periods of hundreds or even thousands 
of years First, analysis of tree rings, 
a process whu h ran predict weather 
cycles down to intervals of even a few 
years, second, pollen analysis, which 
deals with weather in cycles of cen- 

The first method is relatively well- 
known, and much information has been 
accumulated through correlating cli¬ 
matic variations with width of annual 
growth rings m trees Periodicity of 
wet and dry weather has been estab¬ 
lished and, in conjunction with local 
weather hiireau records, it can be dis¬ 
covered that either a wet or dry cycle 
18 commencing The first few years are 
critical in the life of forest plantations, 
and absence of moisture is most often 
the fatal factor In forest planting, es¬ 
pecially, short-range determination of 
the weather cycle is an invaluable aid 
liecause it is possible to choose years 
at the beginning of a wet cycle and 
plant accordingly 

The second method of long range 
forecasting, pollen analysis, is still new, 
relatively unknown, and not as well 
substantiated as tree-ring analysis 
However, it does hold promise of add¬ 
ing to our knowledge of changing cli¬ 
matic conditions and it does have sig¬ 
nificance in forestry It is obviously 
more intelligent to handle existing for¬ 
ests so that they will perpetuate them¬ 


Forest Managers Beginning to Use a Method of 
Long>range Climatic Prediction . . . Based on the 
Study of Fossil Pollen Grains with Microscopes 

By W. F. McCULLOCH 

School of ForMtry Oncon 8Ut« CoUwe 



con- OourtooT Nnr Tort auto XuMum 

A vertical section of varved clay from the 
bed of a former glacial lake in New York 
State. One-ineb squares at left give si ale 
These thin, annual, horizontal bands of vary 
ing sediment enable the geologist to work 
ont definite dates which, in some cases 
can be correlated with bog pollen dating 


selves than it is to clear off for¬ 
ests in the lumbering process 
and then start from scratch with 
seedlings From the long-range 
standpoint foresters wish to 
know whether or not forest spe¬ 
cies will maintain themselves 
naturally or whether they will 
die out under natural condi¬ 
tions, necessitating replacement 
with different species Informa¬ 
tion on the possibilities of con¬ 
tinued growth of j species in a 
given region may be calculated 
by determining whether its pol¬ 
len IS increasing or decreasing 
111 peat bogs This process of 
examining peat profiles in bogs 
to determine their pollen 
tent 19 now known as poUen an¬ 
alysis Because of the potential 
value of this kind of investiga 
tion It IS described here in some 
detail 

lintil lately it was thouglit 
that fossils in rock and coal 
seams were our only record of forests 
of the past, but recent studies in 
Euro|)e and in North America have dis¬ 
closed a fascinating source of material 
which enables the reconstruction of foi - 
est history since the retreat of the gla¬ 
ciers Different plant groups may be 
identified by their pollen, and the 
dominance of different types of plants, 
as shown by the excess of their fossil 
pollen in peat bogs, indicates a type of 
climate known to be hospitable to those 
plant groups For example, gradual re¬ 
placement of fir and spruce pollen by 
hardwood pollen indicates a period of 
increasing warmth in the long-time 
weather cycle; indicates also that 
southern trees may safely be introduced 
farther north. For those who are able 
to read them, such peat bog records of 
our forests are scattered all over the 
northern part of the continent 

T hese records are intimately tied 
up with the glaciers. As the ice 
melted and glaciers retreated, forests 
moved up from the south to take over 
the newly uncovered lands The ice 


pack was by no means uniform, and 
many small depressions were left on 
the uncovered terrain These low spots 
filled with water from the melting gla 
cial front, and, with the advance of plant 
growth, bog formation began 

The principal plant in a bog is sphag¬ 
num moss As It decays, plant frag¬ 
ments sink to the bottom of the pond 
gradually filling it. As more and more 
plant remains sink down, tlie moss be¬ 
comes a more or less homogeneous layer 
of organic material — peat 

With no drainage from the bog, the 
standing water over the peat becomes 
acidic. The constant addition of decay 
mg organic substance soon raises the 
acidity to a point where decay organisms 
are either greatly hampered or cannot 
function at all. Materials falling into 
the bog are therefore preserved prac¬ 
tically unchanged in the peat. Pollen is 
one of these materials 

It IS not uncommon to find lakes cov 
ered with a yellow dust in the spring or, 
at the same time, to find a yellow ring 
around mud puddles. Upon examina¬ 
tion this will prove to be pollen — tree 
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pollen, ni(i8t of It Almost all trees arc 
wind pollinated, they do not have showy 
flowers to attract bees and hence they 
defiend upon the wind to distribute their 
pollen This is a somewhat haphazard 
method. Therefore, in order to assure 
fertilization of the female flowers, im¬ 
mense quantities of pollen are produced 
Some of this falls into bogs and, as bog 
formation fontinues succeeding layers 
of pollen are incorporated into suc¬ 
cessive layers of peat 

Peculiarly enough, pollen, though 
seemingly a fragile substance, possesses 
an exceptionally durable outer coat 
This oiitei coat, or wall, is cliaracteris 
ticallv mui-ked, siuljitured, punctured, 
crossed yyitli bands or spined like a sea 
urchin, but in all cases is marked, so 
that tlie pollen of grasses are distin- 
guishabb from that of flowers, shrubs 
from trees For this reason it is possible 
to follow forest history very readily The 
pollen of forest trees is readily separ¬ 
able down to genera and occasionally 
even to species 

A nalysis of a vertical scries of 
t samples from pollen-containing 
peat makes it possible to trace the his¬ 
tory of the succession of different kinds 
of trees composing the neighboring for 
ests from the time when the bog was 
established Coniferous pollen is mostly 
equipped with wings, as shown in the 
illustration, and some investigators have 
assumed that it will travel farther than 
the non-winged pollen of non-comferoiis 
species. However, the very fact that for¬ 
est pollen IS so widely transported by 
wind is adequate assurance that the 
record will be representative of trees 
over a wide area, not merely of those 
adjacent to any given hog. The author 
has found pollen floating in sea water 


75 miles offshore from a forest of Sitka 
spruce and hemlock, and pollen has 
been trapped on glass slides exposed on 
airplane wings at an altitude of 10,000 
feet 

A veiy hne cot relation has been 
worked out in Europe between peat bog 
histones and clay varves, another form 
of geologic record Clay varves, shown 
in the other illustration, are the sedi 
mental bands of water-borne silt laid 
down year after yeai The coarser ma¬ 
terial brought down bv the spring flood 
water alternates with bands of finer silt 
laid down by the quieter water of mul 
summer, and thus provides an annual 
lecord Varves may be counted back 
about 25,000 years, which is roughly the 
length of our pollen deposit history 
Investigators in Europe have discovered 
for example, that at the geologic period 
when birch remnants were common in 
the varves there was an ahtindance of 
birch pollen in the peat deposits of the 
same period Similarly, finding spruce 
nr other conifer twigs and leaves in the 
varves would be correlated with finding 
pollen ol that species in peat layers of 
the same age This is the strongest 
evidence of the authenticitv of peat bog 
history. 

The mechanics of pollen analysis are 
simple Samples of peat from sueressive 
layers are obtained by means of a peat 
sampler This is a short section of pipe 
equipped with a cap at one end. The 
cap IS attached to a steel rod running 
through the pipe, and threaded so that 
any number of rods may be coupled on 
The sampler is pushed down into the 
peat to the desired depth, then the rod 
IS pulled up gently, drawing the cap 
back into the pipe where a spring en¬ 
gages It. The sharpened lower edge of 
the pipe IS thus exposed and. as it is 


once more pushed down, a core of peat 
IS cut off and retained in the pipe 
Separation of pollen grains from the 
peat may be accomplisheil by adding 
chemicals which destroy the peat and 
leave the pollen grains fairly well in¬ 
tact Another method, used by the 
author, is to separate the materials with 
an ordinary milk-shake mixer After 
thorough agitation the various particles 
may be separated by adding a water- 
soluble dye such as safranm This col¬ 
ors the peat junk, and leaves the pollen 
grams their natural brownish or yellow 
color, greatly facilitating identification 
A drop of [)eat material is placed 
on a microscope slide and the grains are 
tallied in order of occurrence Only a 
few different kinds ajipear in the record 
at one lime, and it is no! necessary to 
count a great manv at each level in the 
bog in order to establish a truly repre¬ 
sentative sample of the pollen present 
When samples have been obtained at 
one-foot intervals down to the bottom of 
the bog It IS fairly easy to reconstruct 
the history of plant suciession in that 
region The replacement of tree jxillen 
by grass pollen in some bogs, followed 
again bv an abundance of tree pollen, 
indicates that over a long period there 
was sufficient change in climate to elim 
mate trees and replace them with vege 
tatinn of prairie like character Return 
of the trees may be interpreted to mean 
return of moister weather cycles This 
IS the important phase of jiollen analysis 
to foresters It gives at least an indica¬ 
tion of the kind of weather to be ex 
jiecied for the next few hundred years, 
and therefore an indication of the kinds 
of forests which may be expected to 
maintain themselves in the region dur 
ing that period. 

E xamination of a bog north of 

Syracuse, New York, showed bal¬ 
sam hr and spruce to be the most numer 
ous pollen at the bottom of the bog 
These two species gradually gave wav 
to beech, oak. and white pine Similar 
conditions have been found by other in¬ 
vestigators working in Ohio and the 
southern Lake States, in all cases a 
solidly coniferous forest followed the re 
treat of the glaciers Hardwoods came 
m from the south, at first slowly, then in 
increasing numbers, until they domi¬ 
nated the forest This is the condition 
existing today Hardwoods grow more 
rapidly as young trees and, starting from 
seed, will generally grow fast enough 
to shade out associated conifers From 
the evidence of pollen analvMs, hard 
woods may be expected to be a safe bet 
for forest production in the northern 
United States for several hundred years 
After that time it may be necessary to 
anticipate return of the conifers Analy¬ 
sis of the pollen profiles that are being 
laid down m jieat bogs today will tell 
the tale. 





Causes Magnetic Storms? 


Not Sun-Spots but Gases Erupted from the Sun and 
Traveling to Earth at Times of Solar Turmoil . . . 
Sun-Spots May but Need Not Accompany This 


By HENRY NORRIS RUSSELL, Ph.D. 

Cbmlmiaii of tho Dooortiimt of Aitronomr ond Dlraotor of tho Oboorv*- 
toiT ot Prlncoton Cnlvonltr Rouorch Ajooelot# at Cbo Mount WlUon 


M uch public interest has lately 
been aroused by the occurrence 
of “magnetic storms ” Along 
Vfith variations in the Earth’s magnetic 
field (which, by themselves, would have 
been noticed only by the possessors of 
debcate recording apparatus), great 
electric currents flowed through the 
solid crust of our planet Points a few 
hundred miles apart were at electric 
potentials differing by hundreds of 
volts — which became almost danger¬ 
ously evident when a continuous tele¬ 
graph wire joined them The “earth 
currents” spilled over into telegraph 
lines and completely disorganized the 
operation of the intricate — and usually 
perfectly functioning — automatic re¬ 
cording instruments used in modern 
telegraph practice. Radio reception 
was badly disturbed, too, showing that 
the trouble extended far up into the 
upper reaches of the air, to the ionized 
and electrically conducung layers which 
normally act like a smooth concave re¬ 
flector, and divert radio waves around 
the Earth All North Amenca, and com¬ 
munications with Europe, were affected, 
and, judging by previous experience, 
the effects were world-wide 
The first thing that those who knew 
anything about the subject asked as¬ 
tronomers was “Where are the sun¬ 
spots which are responsible'"’ 

This was no idle question For half 
a century and more, the Earth’s mag¬ 
netic field has been carefully retorded 
by automatic apparatus at many sta¬ 
tions Great numbers of magnetic storms 
have been observed — only occasionally 
as large as those which recently hap¬ 
pened — and It has been found, year 
by year and decade by decade, that 
their numbers rise and fall in striking 
parallelism with those of the spots upon 
the Sun, in a manner which leaves no 
possible doubt that the two are in some 
way closely connected ^^'hat is more. 
It IS usual, at the turn of a great mag¬ 
netic storm, to find a group of sun spots 
near the center of the .Sun's disk — 
though this IS not a rule without excep- 

In the same system of related [»he- 
nomena belong the great displays of 
the aurora — the Northern Lights — 
which extend south from the Arctic re¬ 
gions to the middle latitudes, and, rare¬ 
ly, even into the tropics These are 
practically always accompanied by 
pronounced magnetic disturbances, and 
are related in the same way to sun¬ 
spots. 

The evidence was convincing, even 40 


years ago, that these were all intimately 
related — not by accident, but by some 
real causal connecuon. But the inter¬ 
pretation of this connection still leads 
to gome of the most puzzling problems 
of cosmical physics. 

In the first place — which is cause 
and which is effect'' The luminosity of 
the aurora and the disturbances of ra¬ 
dio transmission occur simultaneously 
m the same part of the upper atmos¬ 
phere, and evidently are two sides of 
the same event But do the currents 
inside the Earth cause those in the 
atmosphere, or vice versa’ This ques¬ 
tion can be handled mathematically. If 
the disturbing magnetic forces which 
are superposed on the ordinary steadv 
magnetic field, and their changes with 
time, have been so well observed that 
we can get a good idea how they 
changed all over the Earth, an analyti¬ 
cal discussion based on principles 
worked out by Gauss more than a cen¬ 
tury ago will show whether the currents 
which produced these forces were inside 
or outside the Earth’s surface (on which 
the points of observation lay). The 
answer is definite — the main source of 
disturbance is outside Hence the cur¬ 
rents which flow far above our heads 
are primary, and those within the Eiartli 
are secondary — induced by the others 

B ut what IS the relation of all this to 
sun-spots’ Common sense suggests 
that things happening in the thinnest 
part of the airy envelope of our little 
planet can hardly be the causes of the 
appearance of spots on the Sun, 93,000,- 
000 miles away, and so large that the 
Earth could be dropped into the middle 
of the dark center of one and have a rim 
around it thousands of miles wide Yet 
how can these spots affect the Elarth’ 
Cumulative evidence has convinced 
everyone that the spots are not effective 
m themselves, but that they serve as a 
useful — and decidedly accurate — in¬ 
dex of the varying general activity of 
the Sun Near an actively changing 
spot, the Sun’s surface is in turmoil. 
Bright regions, as well as dark, often 


appear, and, when these are seen at the 
edge of the visible hemisphere, eruptive 
prominences are frequently observed 
Great masses of gas are raised high 
above the ordinary level of the chromo¬ 
sphere, and subject to rapid and 
extraordinary changes The admirable 
motion pictures obtained by Lyot in 
France and McMath m Michigan show 
that the motions are very compbeated 
Often the luminous gas which goes up 
comes down again, but there are times 
when great masses of it are evidently 
driven clean away into space, at huge 
and increasing velocity 

If we follow such a mass of gas — 
say hydrogen — in imagination, we 
must conclude that, as it becomes ex¬ 
cessively rarefied, it will be ionized — 
the electrons will cut loose from the 
protons Such a swarm of electrified 
particles can no longer give out the 
familiar spectral lines, and will be in¬ 
visible But the attraction between the 
positive and negative charges will keep 
It from spreading out indefinitely Sup¬ 
pose that such clouds of particles, fly¬ 
ing away from the Sun at perhaps a 
thousand miles per second, should pass 
the Earth Even a small magnetic field 
— like that of the Earth 50,000 miles 
away —- has an extraordinary mfluence 
on the motions of charged atoms (and 
much more on electrons). They no 
longer move in straight lines, but at 
first in sweeping curves, then, as the 
magnetic field increases, their tracks be¬ 
come spirals around the lines of mag¬ 
netic force By the time they are a 
thousand miles from the Earth, they will 
be practically coming down these lines 
of force — though in narrow spirals — 
and will enter the Eiarth’s upper atmos¬ 
phere, mainly in the vicinity of the 
magnetic poles They will naturally set 
the thin gases shining — as artificially 
produced streams of electrons do in 
vacuum tubes — will come on down un¬ 
til their energy is exhausted, and then 
stop. This accounts in a general way 
for the properties of the aurora — its 
appearance in the polar regions and 
the fact that the luminous clouds or 
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iWwmeit wely csome lower Urn 60 
mile* abore the ground, and never lower 
than 45. Separate patche* and streaks 
in the cloud of particles account for 
the ever-changing clouds and streamers 
of an active aurora 

It is obvious, too, that the incursion 
of this swarm of charged particles into 
the atmosphere will ionize it — affect¬ 
ing radio transmission — and make it 
more conducting, so that considerable 
electrical and magnetic effects might 
follow. 

W HEN investigators pass from these 
qualitative considerations to a de¬ 
tailed attempt to explain the great and 
apparently erratic changes of field in a 
typical magnetic storm, the thing be¬ 
comes very complicated, and no satis¬ 
factory detailed solution has yet been 
reached. The elementary theory indi¬ 
cates that the region where most of the 
particles come down should be but a 
couple of hundred miles from the mag¬ 
netic pole, instead of 1500 as it is The 
system of currents which produce the 
magnetic storm may account for this, 
but no one knows quite how It is also 
not easy to see how a swarm of particles 
which has come 90,000,000 miles can 
contain denser patches as sharply de¬ 
fined as would be required to produce 
the narrow straight rays which so often 
appear in the aurora. But this seems 
to be no reason for giving up an ex¬ 
planation which IS so satisfactory on 
general lines 

The regions of eruption on the Sun, 
from which the clouds are ejected, are 
usually, but not always, connected with 
spots — which explains without diffi¬ 
culty why the same is true of magnetic 
storms and aurorae on Earth An ad¬ 
ditional effect, of a different type, has 
recently been well established. At vari¬ 
ous times, brilliant eruptions have been 
seen upon the Sun’s surface, usually 
near spots. Far the brightest of all is 
one recorded by Carrington in 1859. 
He was making his daily drawing of 
the sun-spots visible on the disk when 
two patches of intensely white light 
suddenly broke out in the vicinity of a 
large spot group. Within a minute this 
had begun to fade, and a few minutes 
later they had vanished entirely. 

Up to the present, no similar erup¬ 
tion, bright enough to be seen in inte¬ 
grated sunlight, has yet been recorded, 
but there are plenty of them which can 
be observed with the light of a suitable 
spectral line — preferably the red line, 
of hydrogen 

In 1935 Dellinger pointed out that 
high-frequency wireless transmission 
had exhibited several sudden “fade- 
outs,” involving great areas, but always 
on the sunlit side of the £)aith, and sug¬ 
gested that they might be connected 
with solar eruption*. By good fortune, 
■spectroheliograras had been taken at 


various observatories at the very times 
that some of these fade-outs occurred, 
and these showed that eruptions had 
actually happened. 

On Apnl ^ 1936 a very brilliant 
eruption was independently observed at 
Mount Wilson and in Peru, and dis¬ 
turbances in the ionosphere and the 
Earth’s magnetic field were recorded at 
the same moment. This crucial observa- 
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A senes of six spectrohellogrsms 
covering a period of 75 minutes and 
shoeing some of the extraordinary 
changes seen in eruptive promi¬ 
nences as mentioned by the author. 

The SIX views are frames from a 
continuity of about 500. made by 
McMath and Sawyer with the new 
tower telescope at the Lake Angelas 
station of the University of Michi¬ 
gan The prominence lifts slowly at 
first, accelerates rapidly, reaches 500,- 
000 miles above the Sun in frame E. 
then rustles into space at an exceed 
ingly high velocity. In the Lyot co 
ronagraph films one observes similar 
action—the prominence seems fairly 
to slip off into space and vanish 
in apparent nothingness The ef¬ 
fect on the viewer is one of awe 

lion hos been confirmed on various sub¬ 
sequent occasions, and there is no doubt 
that these bright solar eruptions are 
accompanied by fade-outs in short-wave 
wireless signals, and by certain small 
but definite magnetic disturbances — 
quite unlike those of an ordinary mag¬ 
netic storm 

Since these phenomena occur at the 
very moment the eruption is seen, they 
must be produced by something which 
has traveled from the Sun to the Eartli 
with the velocity of light — that is, by 
some kind of light itself. Visible light 
would not affect the upper atmosphere 
perceptibly; but a burst of ultra-violet 
light, of wavelength too short to get 
down through the air to the Earth’s sur¬ 
face, would by that very token do some¬ 
thing in the upper regions where it was 
absorbed. The changes which affect 
radio transmission take place in the 
D layer of the ionosphere, at an eleva¬ 
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tion of about 60 miles. Very short-wave 
light, like the strongest line of hediuiD 
at X584, would be absorbed by the upper 
layers, and not get down so far. Bat 
the great hydrogen line at 1215 — which 
18 undoubtedly enormously the strongest 
line in its spectrum — would penetrate 
to about the right depth, and, when 
finally absorbed, increase the ionization 

K nowledge of the spectra of 

these eruptions is therefore impor¬ 
tant, but It IS hard to come by Richard¬ 
son and Minkowski — who have made 
successful observations at Mount Wil¬ 
son—say. “The observer is in a position 
somewhat similar to that of a man trymg 
to photograph the corona without know¬ 
ing when an eclipse will occur ” 

He must watch continuously, and 
have his instruments ready for instant 

Working with the smaller tower tele¬ 
scope, these devoted observers watched 
the Sun vjsuallv with a spectro-helio- 
Slope, and, when an eruption occurred, 
had everything in readiness to photo¬ 
graph the spectrum instantly, on mo¬ 
tion picture film, or, for the infra-red, 
on plates loaded in a special magazine 
Between July and December, 1938, close 
to the tune of sun-spot maximum, they 
recorded numerous small eruptions, but 
only five of the higher grades of inten¬ 
sity 2 and 3 

The visible hydrogen lines show 
bright in these eruptions, and are the 
most conspicuous feature of the spec¬ 
trum The calcium lines H and K which 
are bright anyhow near sun-spots, ap¬ 
pear m the eruptions, and in one spe¬ 
cially bright eruption the infra-red line 
of helium, at 10830, showed bright. 

This indicates clearly that these erup¬ 
tions are primarily regions of strong 
emission from hydrogen, with probably 
helium too m the stronger ones Now, 
by the very nature of hydrogen, an atom 
which has emitted one of the visible 
lines will go on to emit the great ultra¬ 
violet line Could we get outside out 
atmosphere and photograph with this 
line, there is no doubt that the erup 
tions would appear as enormously bright 
spots on the surface of the Sun — 
which shines feebly in these short wave 
lengths Working, as we do, at ths 
enormous disadvantage of having to ob 
serve with the relatively weak lines in 
the visible region, we must catch onl) 
the greatest eruptions, which give ou 
such a flood of ultra-violet light the 
they influence our atmosphere, far away 
Light of this intense hydrogen line i 
very powerfully absorbed by hydrogel 
atoms, and hence exerts a strong ra^a 
tion pressure upon them. It is fairl 
probable that the pressure of radiatioi 
from ultra-violet bright spots, not s 
notable on the major eruptions, beat 
a large port in driving the eniptiv 
prominences away from the Sun 









Tantalum—New Old Metal 


Unsurpassed in Many Uses, Especially Chemical 
Equipment . . . Has Passivity of Glass, Strength of 
Steel . . . Hard Tools Made by Powder MetaUurgy 

By PHILIP H. SMITH 


I F one JSi acquainted with the latest in 
chemical plant equipment, in elec¬ 
tronic tube construcuon, or the sci¬ 
ence of metal-cutting and wire-drawing, 
tantalum is no mystery. But to many it 
IS just a name From now on, however. 
It is something to watch as a metal hav¬ 
ing great practical value 

Tantalum is a new, old metal It is old 
because first noticed about a century and 
a half ago, although a hundred years had 
to elapse before it was isolated It is new 
because it joined the community of com¬ 
mercial metals only 18 years ago, and 
that’s yesterday in metallurgical time 
In those 18 years, research had to cover 
a lot of territory Methods had to be de¬ 
vised for producing tantalum on a com¬ 
mercial scale, physical and chemical 
properties had to be determined, ways 
and means for manipulation and control 
had to be perfected, and not until all this 
was accomplished did a curiosity become 
a practical tool of production 

If you think this a long time in which 
to get from the unknown to the known, 
you fail to appreciate the peculiarities 
of tantalum The metal cannot be ex¬ 
tracted from Its ores by orthodox smelt 
ing or reducing methods A chemical 
process is required Nor can it be put 
into useful form by any simple process 
The pure salts have to be reduced to 
powdered metal, which is then pressed 
and sintered in vacuum furnaces When 
this much has been accomplished, spe¬ 
cial techniques must be used to weld, 
roll or draw it 

The outstanding properties which re¬ 
commend tantalum to the commercial 
world are a remarkable resistance to 
corrosion and chemical attack, in which 
quality it surpa.sses virtually all other 
metals and alloys, an ability to absorb 
and retain gas< s at high temperatures in 
vacuum, the peculiarity of forming an¬ 
odic films of unusual stability, and a 
strength comparable with steel 

The first tommercial use of tantalum 
was in ballerv-( barging rectifiers where 
Its film-forming < haractcristic was capi¬ 
talized upon .Shortly thereafter came 
anodes, grids, and other jiarts of elec¬ 
tronic tubes Its merit for these latter 
applications is unquestioned, but its posi 
tion IS challenged continually hv less 
expensive substitutes 

Tantalum is having its greatest success 
in chemical plant equipment Since most 
organic acids salts, gases, alcohols ke¬ 
tones. aldehydes, and esters leave tan¬ 
talum unaffected, and the high strength 
of the metal permits the use of thin 
walled tubes and sheet, even when high 


pressures aie to be used in processes, the 
< hemical industry now has a material 
which couples the passivity of glass or 
I eramics with the strength of steel Tan 
talum, therefore, is coming to be used in 
heat transfer equipment and in acid 
manufacture and recovery systems. 

Many chemical processes use reagents 
which are extremely corrosive to almost 
all metals Class, ceramics and some¬ 
times plastics can usually be used for 
kettles, tanks or jiiping, but since these 
are poor conductors of heat, some other 
material must be used to get heat into or 
out of the corrosive fluids For heating, 
cooling, and condensing operations, tan¬ 
talum IS not only inert to chemical at¬ 
tack, but each square foot of the metal 
will transmit as much heat as 15 or more 
sejuare feet of the container material, or 
anything else which could be used 

C ompact, highiv efficient, hydro¬ 
chloric acid absorption systems, 
fashioned of tantalum are now replacing 
older, cumbersome systems The new 
type does not require an isolated build¬ 
ing to house It, because there are no es¬ 
caping fumes to attack surrounding 
structures When muriatic acid is pro 
diiced as a by-product of a chlorinating 
process, full recovery of the acid can bi 
had and this by-product made to yield a 
profit In view of the ever-increasing 
imjiortance of the chlorine compounds to 
the chemical industry, the use of tan¬ 
talum equipment is certain to expand 
Before tantalum’s inertness to acids 
could be given the practical twist there 
had to be long research into problems of 
fabrication. This could not be done over¬ 
night Heating and condensing units re¬ 
quire the material in tube form and tan¬ 
talum could be neither drawn nor welded 
at the outset When drawn through steel 
dies It tended to seize to the steel and 
lubricants were ineffective Now tan¬ 
talum, in carbide form, used as a die 
material serves the purpose 
The welding point of tantalum is about 
6000 degrees Fahrenheit If it is heated 
in air, it will burn at 2000 degrees Fah¬ 
renheit To make welding practical re¬ 
quired a method whereby the metal could 
be protected while undergoing the pro¬ 


cess Furthermore, it the (oriosioii-re- 
sistant property of tantalum was to re 
mam unimpaired, ttic welding union had 
to be made without solder Today, tan 
talum can be welded to itself and to a 
number of other metals bv electric sjiot. 
seam, butt and roller processes, but not 
bv toich welding The oiieration is car¬ 
ried on under a liquid surface, with spe 
cial techniciues devised foi both seam 
and ar<' welding 

The early days of radio gave tantalum 
a commercial momentum Battery radio 
sets demanded rectifiers for the conver¬ 
sion of alternating current into direct 
current for charging batteries Here, 
tantalum serves particularly well be¬ 
cause of Its unique electrolvtu “valve" 
properties When tantalum is used in an 
electrolytic cell with a dissimilar metal, 
such as lead, the flow of current forms a 
stable oxide film upon the surface of the 
tantalum This film conducts current 
freely from the electrolyte to the tan¬ 
talum, but not in the opposite direction. 



Tubes of tantalum In absorption 
tower resist corrosive aeden of aeid 
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hence converting an alternating current 
into a direct one Rectifiers employing 
tantalum are used in railway signal ser¬ 
vice, telephone switcliboarda, and fire 
alarm systems 

It is told that perfecting llie tantalum 
rectifier came about through a fluke 
When experimenting with a number of 
cells to determine why it was that cur¬ 
rent flow fluctuated so violently, one cell 
displayed the desired evenness There 
was no scientific explanation for this 
until It was discovered that a tack had 
dropped into the electrolyte, and thus 
the addition of an impurity—iron—pro¬ 
vided the stahili/ing niediutn whuh put 
tantalum into llie foreground Even to¬ 
day, signal maintainers, when cleaning 
a tantalum rectifier cell, sometimes dis 
solve a few nails in the electrolyte 

Tantalum electrolytic condensers are 
the most highlv efficient made, and the 
fact that they are self healing puts them 
further in a class by themselves When 
first made it was practice to take a sheet 
of pure tantalum, shot blast it to inc reasc 
surface area and then crumple it into 
condensed form Present method uses 



Porous tantalum elements for elec¬ 
trolytic condensers are “self-heal¬ 
ing " If the condenser is broken 
down by over-voltage, film re-forms 

the art of powder metallurgy in that pow¬ 
dered tantalum is compressed into a 
porous element This gives a capacity 
per gram five times that of its prede¬ 
cessor, Furthermore, if the element is 
punctured by a high voltage, such as a 
stroke of lightning, it heals itself and 
goes on working The porous type is 
cheaper to produce because manufacture 
begins with the powder and thereby 
skips ingot and sheet stages of produc¬ 
tion It ts suggested that the greatest use 
for these elements will be found in the 
communications field, but they can be 
employed in many others 

Tbus far tantalum has been consid¬ 
ered as a pure element, but the contribu¬ 
tion to industry is by no means limited 
to the metal in this state Tantalum car¬ 
bide, a sintered product, and tantung, a 
cast one, arc both serving the metal- 
forming industries, but just what they 
are and why they are being used for 
tools, dies, and wear-rcststant parts re¬ 
quires going back a moment for auxil¬ 
iary information. 


Some Usbs of Tantalum, its 
Alloys, Oxides, and 
Combinations 

Eleitronic Tube Elements 
Dies, Tools, Tubes, Hods 
Rectifiers 

Chemical Equipment 
Acid Absorption Systems 
Welding Rods 
Eleilrolytic Condensers 
Agitators, Spinnerets 



Edges of catting tools Use forms a 
crater on tungsten carbide tool at 
left, not on tantalnm carbide, right 


Broadly speaking, tliere are three 
classihiatiuns of mctal-forming tools 
Arranged in an ascending scale of red 
hardness, these gruutis are 

High sjieed steels 

Cobalt-chromium tiingsicn combina 

Cemented carbides 
There are many varieties within each 
group and years of experience have 
pretty much fitted the tool to the job 
When cemented carbides came on the 
market, tungsten carbide was hailed as 
an ideal tool for cutting steel, but it 
failed in its promise It was extremely 
haid and would cut at high speeds, but 
It suffered from the phenomenon of cra¬ 
tering, or the tendency for a tool to wear 
away where the chip strikes as it leaves 
the cutting edge 

Tantalum carbide displays a marked 
resistance to cratering and when added 
to the other refractory carbides produced 
the first really suitable tool for machin¬ 
ing steel Tantalum carbide has a wet¬ 
ting or self-lubricating property which 
presumably explains its achievement 
Tantung is an alloy consisting of fine 
particles of tungsten and tantalum car¬ 
bides imbedded in a matrix of chromium 
and cobalt, and is distinguished from 
carbide compositions by being cast 
rather than sintered It lacks the ultra 
hardness of the carbide group, but is 
tougher, hence it fills a rather wide gap 
between the cobalt-chromium-tungsten 
group and the carbides. 

The role selected for this new ma¬ 
terial to play 18 the cutting of steel, par¬ 


ticularly for interrupted operations 
where a certain amount of shock must 
be taken and which would be likely to 
break down tin more brittle carbides 
In actual cutting operations it can lake 
larger bites because of its toughness, 
hut not at as high speeds as the carbides 
The fact that tantung is cast rather 
than sintered is signihcant It suggests 
that tantung is more easily handled than 
carbides, and this is true in some partic¬ 
ulars The sintered carbides must be 
formed in soft state and then hardened 
to unalterable form, tantung can be 
given other shajics hv welding The ex 
treme hardness, characteristic of car¬ 
bides, can he imparted to surfaces to 
make them highly weai-resistant, by the 
simple exjiedient of laving down a tan 
lung deposit with u welding torch Thus, 
an almost unlimited held of usefulness 
18 opened 

T antalum carbide is used m dies 

for much the same reason that it goes 
into cutting tools Its hardness and wel¬ 
ting properties in the form of carbides 
give It special value I anliing enters into 
die construction because it displays a 
great resistance to deformation under 
heat It IS used for large sue dies, for 
heading and suing dies, for certain ex¬ 
trusion tvjies, and in general wherever 
high pressures and shock must be stood 
Tantalum is a high strength metal, 
otherwise it would he impossible for 
tubes of It having walls no thicker than 
15 to 20 thousandths of an inch to with¬ 
stand pressures as great as 1,50 pounds 
per square inch Since chemical attack 
does not occur under conditions where 
tantalum is recommended, it is unneces¬ 
sary to provide for loss of meul due to 
corrosion, as is commonly done when 
base metals are used Therefore, thin 
walled tubes are safe at high pressures 
Strength and non-corrosive properties 
put tantalum info many applications 
Thus we find agitators in mixing equip¬ 
ment being given tantalum-covered steel 
shafts and solid tantalum blades; aera¬ 
tors which have tubes and jets of the 
metal, and tantalum protected pump 
shafts and valves .Spinning jets used in 
viscose process rayon manufacture have 
been made of tantalum, but these are 
used principally in countries where the 
shortage of precious metals offsets the 
low scrap recovery value of tantalum 
Just what territory tantalum may next 
pre-empt is any man’s guess Those who 
have worked most closely with it are 
loath to make predictions It takes long 
and painstaking research to prepare the 
ground for small advance and there’s 
still much to learn about this unusual 
metal. One can guess that whatever is 
new will utilize the unique properties 
already employed and which are not 
duplicated in any other metal or alloy. 
This would give tantalum more value and 
prominence in the industrial scheme 



Is Death? 


Science May Know When it Learns What Life Is . . . 
No Surgeon Ever Brought a Dead Patient Back to 
Life . . . We Do Not Die All Over, All at Once 

B> BARCLAY MOON NEV^MAN 



On an operating table lie's a patient, 
already asleep under the influence of the 
anesthetic. A most delicate operation is 
imperative, to save the man’s life, though 
he has been weakened seriously by a 
long illness A slowly but steadily grow¬ 
ing tumor has for months been exerting 
pressure on his brain 

It 18 dangerous to use the knife on so 
weak a patient Yet it is dangerous to 
postpone the operation The cancerous 
growth must be removed by surgery 
Otherwise the tumor will in a few weeks 
be pressing on vital renters in the brain, 
and then suddenly the man will die 
The surgeon gets busy with his gleam¬ 
ing scalpel The patient’s pulse is under 
constant observation It is very weak 
Gradually it becomes still weaker. The 
anesthetic and the shock of the surgical 
knife prove too much for the strained 
heart The nurse taking the patient’s 
pulse warns the surgeon Then, all at 
once, the heart-throbbing flutters out en 
tirely. Instantly, the surgeon halls his 
cutting, and calls for the hypodermic 
needle kept ready at hand for just thi« 
emergency. 

The hypodermic contains a solution 
of that most powerful stimulant, adrena 
lin Calmly the surgeon takes the needle 
from the nurse finds the proper point 
immediately over the heart, and firmly 
presses the needle through the skin and 
tissue -- straight through and into the 
very heart muscle, now completely still 
Adrenalin solution is injected into the 
heart tissue The patient’s heart has 
not been beating for seveial seconds 

O NLY a feis years ago. before the dis- 
(overs of the use of adrenalin, the 
man would have been jironounced dead 
But the adrenalin accomplishes a 
seeming miracle Almost immediately 
after the injection, the apparently dead 
heart commences to throb again — very 
faintly, almost imjierceptihly at first 
Then the pulse becomes stronger and 
stronger Amazingly, the normal heart 
heal IS restored The patient has been 
snatched from death The surgeon can 
proceed The removal of the tumoi is 
accomplished successlullv The danger¬ 
ous, almost fatal operation tompleted 
the still benumbed patient is carried to 
his bed His convalescence is necessarily 
very slow, but he finally makes an un¬ 
eventful recovery 

Now, when the newspapers report 
such a remarkable life-saving feat, as in 


this case where adrenalin is used to le 
store the contractions of a seemingly 
dead heart, as a rule they say that the 
surgeon “brings a dead man back to 
life ’’ Sometimes the patient is inter 
viewed — after he has recovered sufB 
ciently — and asked for his sensations 
while “dead.” Weird sensations may be 
described, or the patient niav say th.it 
he felt nothing 

What IS the truth ■' Was the patient 
really dead when his heart ceased to 
throb '' The truth is that no dead man has 
ever lieen restored to life. That is, death 
involves more than a mere, momentary 


Nerve cells of on infant dying .it 
liirtii and of a man whose death was 
iiltribnled to “old age” Loading 
up with grannies miiv kill the cells 

halting of the heart beat In fact, medi 
cal records list the cases of several per¬ 
sons who have had the extraordinary 
power to make the heart slop beating 
for minutes at a time The individual 
would, when he voluntarily caused his 
heart to suspend its action, become un 
conscious Then, after a brief period, his 
heart would start beating once more, and 
his consciousness would return. The 
most famous of these persons with vary¬ 
ing degrees of control over the hcarl 
died recently — at an early age, follow 
mg a severe heart attack which occurred 
a few days after he had made an as¬ 
tounding demonstration of voluntary 
heart control before a gathering of 
physicians 

Hence it is evident that death is more 
than temporary stoppage of the heart’s 
contractions In the case of the patient 
whose heart fails during an operation 
only to have heart activity restored bv 
adrenalin, the life-giving flow of blood 
pauses for only a very few seconds. 
When the heart starts beating again, im¬ 
mediately fresh blood, carrying the 


needed food and oxygen, courses through 
the arteries and other blood vessels of all 
the tissues, especially the most delicate 
tissues, those of the brain. The micro¬ 
scopic units, or cells, have merely been 
forced to reduce their vital activity to a 
minimum Few, if any, tmy cells perish 
at such a time, even in the brain 

N OK are tile patient’s heart cells 
dead They are merely somewhat 
less active than usual, their functioning 
reduced by want of nutrients and oxy¬ 
gen, by accumulating wastes, and by 
badly working nerve centers of control. 
They are alive, but not active enough— 
having insufficient food and oxygen—to 
make the powerful contractions neces¬ 
sary to the beating of the heait As soon 
as they receive a sharp stimulus, they 
contract, make the blood recommence 
flowing, and thus supply themselves and 
the other tissues with required sub¬ 
stances. so that quite ai live life can be 
maintained 

If the blood supply is cut off for more 
than a very few minutes, many of the mi¬ 
croscopic units, or cells, of the tissues 
actually die And if even small portions 
of vital tissues are killed, they drag the 
lemainder of the body down mto the 
abvsm of true death, from which there 
18 no escape—and never has been. 

Brain cells are most rapidly killed. 
Other cells, after the supply of needed 
materials is shut off, die less speedily. 
Cells of internal organs, such as the 
liver nr kidneys, may stay alive for hours, 
sometimes even for weeks Cells of the 
intestine seem to be most hardy, and 
have been found alive more than two 
weeks following the death of the rest of 
|he body 

Bodies, then, do not “die all over, all 
at once ’’ In the light of this fact, what 
IS death’' Though the meaning of the 
term death is, strictly speaking, never 
altogether definite or clear, e- very day 
thousands of individuals are pronounced 
legally dead—and quite rightly so—be¬ 
cause the heart beat cannot be restored 
after a reasonable elapse of time, and 
breathing also has evidently been halted 
without any chance of being restored. 
Further, of course, the body’s tissues 
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within a few hours become completely 
cold, and stiff—as rigor mortis sets in. 

Nevertheless, days after an individual 
IS legally dead—and perhaps buried— 
fragments of the inner organs could be 
found fully alive The tiny hairs in the 
windpipe which sweep dust particles up¬ 
ward and away from the lungs during 
life, are frequently found still exhibiting 
their rhythmical sweeping motion — 
their rhythmic beating This proves that 
the tissues inside the windpipe are still 
alive. Then, they in their turn perish 
Such Lving portions of dead bodies 
may be cut out and placed in glass flasks 
containing solutions of food and oxygen 
Kept warm, and in the midst of this food 
and oxygen, and with contamination by 
microbes carefully prevented, these bits 
of tissues may be kept alive in the labora¬ 
tory indefinitely Moreover, at the Rocke¬ 
feller Institute, methods of stimulating 
these living fragments have recently been 
discovered, and as a result these bits of 
tissue can be made to grow Yet the 
growth IS aimless, and never results in 
the production of a whole new organ or 
even anything more than a still micro 
scopic piece of formless tissue It would 
be possible for a wealthy man to pro 
vide for the keeping alive of whole 
sections of his body, following his death 
(“legal death”)—though these sections 
would have to be kept alive as numerous 
separate and very tiny bits, each in an 
individual flask holding food and sup¬ 
plied with oxygen Such lest tube life, 
it IS thought, can be maintained indeti- 
nitely — probably for centuries - pro 
vided it is suitably cared for -bv con 
tinually supplying fresh nulrients and 
fresh oxygen, and tiansfering the bits 
of tissue to fresh flasks once or twice 
a week 

T issues of cold-blooded creatures, 
such as frogs, salamanders and es 
pecially very low forms of life--for ex¬ 
ample, many kinds of worms—are far 
more hardy than those of warm-blooded 
animals, such as mammals and birds In 
the 18th Century, a biologist named 
Baker obtained some threadworms—mi¬ 
croscopic worms having a threadlike 
appearance—after learning that these 
worms had been kept quite dry and 
seemmgly quite lifeless for 27 years. 
After they were snaked in water, they 
began to revive, and soon were swimming 
actively in the water. This experiment 
is said to hold the record for suspended 
animation among animals Plant seeds, 
however, may be kept even longer m a 
state of suspended acUvity, and then 
made to sprout when planted Spores of 
molds and bacteria are believed capable 
of indefinite existence in dry, cool places 
—perhaps for thousands of years, though 
exfwnments showing the presence of 
living spores scaled for thousands of 
years, if not millions of years, in lumps 
of coal, are not generally accepted by 
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a majority of conservative scientists. 

There is no scientific test for death. 
Indeed, the most expert life scientist can¬ 
not tell whether a dry seed is dead or 
merely dormant until he has observed 
the seed over a lengthy period to see 
whether moisture and warmth cause the 
seed to start sprouting Thousands of 
scientists through the centuries have 
sought for a simple test for death. Today 
It is commonly believed bv biologists 
and iiiedical experimenters that there 
never will be a simple death test—at 
any rate, not until that far-off day when 



Condition* under which death oc- 
< ur« differ widely for different type* 
of living thing*. Above. A *pore of 
a lower plant and, heloui, three 
kind* of bacteria. The*e may be 
cooled to abaolute aero (459.69 de¬ 
gree* below aero on the familiar 
Fahrenheit *cale), yet death may 
not occur Numeron* other timple 
organism* are “tougher” than hu¬ 
man* which are not tongh at all 

the secret of life is discovered. For, 
death is merely the stopping of the life 
liroresses, many of which escape notice 
and all of which are utterly mysterious 
Since there i* no death test, frequently 
errors are made id the attempt to de 
termine whether or not a person is dead 
The heart aetion and the breathing may 
be so faint as to elude all efforts at de 
tection, and meanwhile llie body mav 
grow fairly cold. Evidences there are 
aplenty that individuals pronounced 
dead have been buried alive by mistake 
Thus, tombs have been opened and found 
disturlied within, just as though the 
buried person had regained conscious¬ 
ness and struggled to free himself. And 
of course at least some of the stories of 
a “dead” man suddenly sitting bolt iip- 
I ight on the undertaker's table are true 
Nevertheless, though there is no 
simple scientific test for death, scientists 
are quite certain that after the heart has 
definitely ceased beating during moie 
than 10 or 15 minutes, a human being 
18 dead beyond the shadow of a doubt 
The problem is, however, to be sure 
that the heart has actually ceased its 
throbbing. 

In cases where a person is nearly 
drowned, and is revived only after per¬ 
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haps an hour of artificial respiration, the 
heart cannot have halted completely for 
more than a very few minutes, if it has 
halted at all Very faint heart action can 
proceed without ready detection. Should 
the heart have stopped for a full ten 
minutes, resuscitation means that the in¬ 
dividual 18 revived in spite of the defi¬ 
nite and irrevocable death of many cells 
of the fragile brain—and the individual 
IS thereafter demented, though he mav 
live out his normal span of life 

R EICENT experiments with dogs sup¬ 
port this view One scientist, Wink- 
elbauer, bled dogs until the most refined 
electrical testa showed that the pumping 
action of the heart must have been com¬ 
pletely stopped If he waited not more 
than five or six minutes, and then quickly 
returned the blood to the animal by 
transfusion, a few of the dogs would re¬ 
cover If he waited even two or three 
minutes longer, practnally none of the 
animals could be resuscitated—though 
occasionally a dog could be brought back 
to life after as long as 20 minutes. (By 
“bringing back to life” is meant restora¬ 
tion of the full activity of cells whose 
activity has been brought to a low point 
by lack of oxygen—but whose activity 
has definitelv not been termmated, even 
for a moment, by actual death.) 

In instances where electrical record¬ 
ings have been taken of the failing heart 
action of dying men, it has been found 
that electrical signs of a slight pumping 
action may persist for sometimes 20 min¬ 
utes after respiration has seemingly 
been completely stopped and after the 
))uUe has completely disappeared. Ordi¬ 
narily. these dying men would be pro¬ 
nounced dead a quarter of an hour or 
more before true death of vital centers 
of the bodv! 

In view of such findings, it is evident 
that many a drowning person may have 
slight heart action, though breathmg 
has been stopped and the pulse has dis¬ 
appeared Clearly, the person is not 
dead. But not only in cases of drowning 
but also in all other cases, when the 
heart's pumping has been stopped com¬ 
pletely—brought to a dead standstill — 
then, usually after five to ten minutes 
and certainly after 20 minutes, all hope 
of resuscitation is gone For, after these 
few minutes of lack of oxygen and nu¬ 
trients, whole areas of the brain cease 
all life activity—that is, perish. And 
once dead, a cell or a tissue or an organ 
ts “dead all over,” and dead beyond re¬ 
call 

A dead man cannot be restored to 
life A human being cannot die twice. 

It IS clear that a knowledge of what 
death is must await the discovery of the 
secret of life. Meanwhile, scientists, 
while zealously hunting the mystery of 
life, must define death as the opposite 
of life—the absence of that world of 
activities which means life. 




Marvels of 

By WILLIAM CROWDER 



S pectacles ol »uch transcendent beauty as 
the aurora polaris, the parsclenic rings and 
arcs surrounding the Moon, and the zodiacal 
light, are beheld more frequently in North Ameri¬ 
can skies than is commonly believed 

Contrary to a widespread belief, the aurora may 
occur at any season of the year, not merely in 
winter The phenomenon referred to in the northern 
hemisphere as the aurora borealis is the same thing 
which 18 called the aurora australis in the southern 
hemisphere, the term aurora polaris, or simply aurora, 
applies in general to both 

There are several type-forms of the aurora, a common 
type being the exquisitely colored, tenuous, folded 
curtain form shown in Figure 1 and in the upper portion 
of Figure 5 The commonest form of all, however, is 
the arch, shown in the lower part of Figure 5 The arch 
may be without color, a pearly kind of light, but more 
often it exhibits several delicate prismatic colors. At 
times It may become truly gorgeous Though the position 
of the arch itself may remain comparatively fixed, its 
parts may pulsate Sometimes it may send upward 
needlc-like streamers varying in length and brilliancy 
More rare is-the coronal type of aurora (Figure 2), 
conceded by most observers to be the most impressive 
of all auroral forms It is seen almost invariably at or 
near the zenith, and it presents the aspect of numerous 
fanlike rays emanating from a common center 

When color is present in the different auroral forms, 
It IS most usually apple-green Although nearly all 
colors may be seen, those next in frequency are rose, 
red. lavender, violet and deep purple 

Discoveries about the northern lights have completely 


Figure 4 Leit The zodiacal light as observed 
in August, iq?*}. from Mexico Cause, astronomical 





Figure 3 Right- Moon, lunar halos and parselenae, 

Canse, refraction and reflection in ice crystals in the air 

(explanation is given in Hamphreye’ “Physics of the Air”) 

THE Night 

Striking Natural Phenomena . . . 
The Aurora, Zodiacal Light, and 
Bizarre Types of Lunar Halos 

changed previous concepts of these once mystifying 
spectacles, and several theories have been offered 
as a consequence One theory supposes tlut the 
auroral light is produced by the hombardment of 
the molecules of rarefied gases in the upper atmos¬ 
phere by the ultra-violet rays of the Sun These 
rays knock the electrons from the atoms to which 
they belong, in short, the gases are lom/ed. These 
multilated molecules then move towaid the Earth, where 
they are attracted along the magnetu lines of force 
and produce the effect wc know as auroral light An¬ 
other theory differs only in that tiny elei tnfied [lariicles 
are violently projected directly from the Sun These are 
attracted spirally along the magnetic lines ot force 
toward the magnetic poles of the Earth 

The least height at which the aurora borealis has been 
recorded is 45 miles, the greatest height being some 
600 miles The greatest number occur near the lowest 
level. The distances of auroral forms from the observer, 
and their heights above the Earth, have been computed 
with exactness Especially designed cameras equipped 
with wide-aperture lenses and using rapid emulsion 
films are utilized for this purpose Simultaneously from 
several stations, sometimes from 20 to 50 miles or 
more apart, the exposures are made on the same auroral 
feature. These exposures are synchronized by means of 
telephonic communication between the operators, who 
wear headsets. The resultant negatives are so marked 
that they may be compared with one another The 
position of each camera with reference to the aurora 


Figure S: Right. Aurora, arch type with vertical 
itreamers, curtain type above it. Seen from Iowa 
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and the background of the stars always 
shows a parallax, or shifting; the meas¬ 
ured distance between two stations is 
the base bne. In this way are secured 
two angles and the included side of a 
triangle Tlie rest is merely mathe¬ 
matical—the ordinary process of trian- 
gulation 

The latitude of maxiinuin occurrence 
of the aurora borealis is not, as once 
was believed, at the region of the Earth s 
geographic Pole The otrurrence of 
greatest frequency is near the region of 
the magnetic pole, which is many de¬ 
grees south of the North Pole, neai 
the Arctic Circle in northern Canada 

On any clear, moonless night in the 
year the possibility is by no means re¬ 
mote that the observer may be the 
fortunate witness of a spectacle which, 
of all celestial thrillers, is second only 
to the total eclipse of the Sun—and this 
possibility also exists whether he lives 
in the latitude of Maine or that of 
southern Florida 

Another striking nocturnal marvel in 
no way related to the aurora is the 
phenomenon of lunar halo (Figure ,3) 
to which similar solar halos are related 
because of identical cause—the refrac 
tion and reflection of light in tiny snow¬ 
flakes or in needles of ice, most often 
when the clouds are low or when clear 
air contains the needles The majesty and 
loveliness of either a lunar or solar halo 
and its secondary images are as inade¬ 
quately describable as that of the aurora, 
with which they easily rank in beauty 
It is now believed that the celebrated 
cross which Emperor Constantine per¬ 
ceived in the sky, about a.d 313. and 
which persuaded his conversion from 
paganism, may have been part of a »ys 
tem of solar halos, two of which at right 
angles would form a cross 

I N the common form of fuliv developed 
lunar halo, two coneentrii circles are 
produced, with the Moon at the center, 
the inner halo having a radius of about 
22 degrees, and the outer halo about 46 
degrees Passing horizontally through 
the Moon and through both halos is a 
track of light, the parsclenic circle, of 
about the width of tlie Moon’s diameter. 
On this horizontal track usiiallv ajipear 
a number of secondary lunar images, 
the parselenao, the most brilliant of 
which are the two located near the infer- 
sertions of the inner halo The parse- 
lenae are brightest when the Moon is 
near the horizon As the Moon rises, 
they move somewhat beyond the halos 
and assume flambovant tails which are 
directed away from the Moon All the 
colors of the spertrum are delii ately 
exhibited in the halo, owing to the 
optical phenomenon of interference, 
however, the onlv decided tint is red, 
and this color is invariablv located on 
the inner side of the rings, A parselena, 
being itself a secondary source of light. 
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often very brilliant, may in turn have 
Its own encircling rings, not included in 
the drawing These secondary halos, 
however, are much fainter than the pri¬ 
mary ones. In addition, there may be a 
magnificent circumzenithal arc touching 
the outer halo at its upper point, to¬ 
gether with brightly colored tangential 
arcs touching the lower half of the outer 
lialo These, too, can be explained as 
lefraction and reflection from the frozen 
crystals Not all the details described 
may always appear in full and perfect 
form m any given display. Indeed, ideal 
[H-rfcction here is rather rare 
Water crystallizes in the form of regu¬ 
lar hexagonal prisms, usually with plane 
ends but sometimes with hexagonal 
pyramids as terminals. Now, if we con 
sider any two non-parallel faces of one 
of these crystals, it is clear that their 
combmation must act as a prism, de 
composing white light, which passes 
through them, into its constituent colors 
The refractive index of ice, however is 
such that no ray of light can (lass 
through a prism of it having angles 
greater than about 99y2 degrees There¬ 
fore, the power to create the halo effect 
must be limited to pairs of faces whose 
inclinations are inferior to this In the 
present instance, that would mean the 
alternate faces of the prism where the 
inclination is 60 degrees, and a face- 
with a terminal plane whose angle is 
90 degrees. Every such crystal, then, sus- 
(lended somewhere near the line joining 
the eye and the Moon, must send to the 
former some definitely colored rav from 
each effective pair of surfaces With the 
prisms having their axes m every po-,- 
sible direction, it is evident that thf 
appearances produced must be svm 
metrical, and must therefore consist of 
circles around the luminary 
Taking now the inner halo, its appear 
anee mav be explained by supposing the 
colorless portion to consist in part of 
the recombination into white light of its 
multitudinously separated elements bv 
minute prisms, and also in jiart from 
the following cause. If a prism, through 
which a ray of light is passing, be 
turned gradually on its axis, the re¬ 
fracted ray also turns, but at a grad¬ 
ually slower rate, to a point called mini¬ 
mum deviation, from which point it will 
retrograde increasmgly faster Hence 
as we have assumed the suspended 
prisms in the atmosphere to be m all 
possible positions, those near the posi¬ 
tion of minimum deviation will contrive 
to refract light in the same direction, 
and their effects will be consolidated. 
All the others will cause a dispersion of 
light As the red rays are the ones that 
lie near the point of minimum devia¬ 
tion, there is consequently a red circle 
around the Moon wi^ an angular radius 
of 20 degrees, 50 seconds, the angular 
radius of minimum deviation. Inside 
this circle there will be no light; outside. 


the light will be somewhat colorless and 
feeble. 

The explanation and appearance of 
the 46-degroe halo are the same as for 
the halo of 22 degrees, except that ito 
position depends on the nght-angled 
prisms formed m the hexagonal prism. 

Less spectacular perhaps than the 
other phenomena described, but none 
the less mysteriously impressive, is that 
marvel of the night which manifests it¬ 
self as a strangely elusive ethereal 
glow, concentrated along the zodiac —- 
the broad path in the sky along which 
the bun. Moon, and planets appear to 
move — and which consequently is 
called the zodiacal light (Figure 4) 

The zodiacal light, like the aurora, 
can be seen only on a moonless night 
After the last vestige of twilight has 
vanished in the west, this phenomenon 
often appears in spring like a tenuous, 
luminous mantle of mist through which 
the stars seem to twinkle with almost 
iindimmished brilliance In autumn it 
IS best seen in the east shortly before 
the first hint of dawn Although not in 
frequently observed from higher lati¬ 
tudes, It IS belter and more often viewed 
from rlear. and regions m the tropics, 
where its subtle golden drapery adds 
more than another toucli of mystery to 
the niglit 

T he phvsieist has determined tliat 
the nature of this light is similar to 
sunshine This discovery leads to the 
conclusion that the zodiacal light is in 
reality reflected light of the Sun coming 
from billions of minute meteoric par¬ 
ticles moving in orbits of their own 
around the sun, and extending at least 
as far out as the Earth’s orbit While we 
seldom see the complete band of the 
zodiacal light, it extends all the way 
around the ecliptic. On it, directly op 
posile the Sun. is a brighter area, the 
fif-gensrhein, or afterglow, some ten de 
grees in apjiarent diametei In this area 
each parlielc may be thought of as at 
full phase (exactly like the Moon 
though far smaller), and this accounts 
for Us added brightness 
The rarefied nature of the material in 
this region would seem at first thought 
almost incredible. It has been estimated 
that the small particles reflecting the 
sunlight are somewhat less than a miUi- 
Dieler in diameter, and are spaced from 
one another at about an average distance 
of five miles Therefore it follows that, 
if all these tiny bodies, distributed 
throughout at least nearly 100 million 
miles of radius, were to be condensed on 
the surface of the Earth, they would 
form a layer not exceeding one centi¬ 
meter in thickness. In truth this material 
IS so tenuous as to have no appreciable 
effect in retarding the speed of not only 
the planets, but also of the very tmooua 
comets that at times travel tlffough iU 
tremendous reaches. 



Foods X-Rayed 

To Reveal Presence of Foreign Objects, Some 
Impurities . . . Also Condition of Products, 
Fruits . . . Fluoroscopic Inspection Widely Used 

T he average person thinks of the X-ra> as a medical tool The technically 
minded person understands its importance in structural studies m engineering 
and industry. Durmg the last four years this tool has made another important jilace 
for Itself, this time in the food industry The processors and packers of many types 
of food products have developed in recent years screens, sieves, magnetic separators 
and have applied photoelectric cells to the job of detecting and removing foreign 
objects from all kinds of foods, but fluoroscopic inspection has proved to be sujierioi 
to them all in some respects However, 


the X-ray does more than show presence 
of impurities In one case, three fluoro- 
scopes, costing a total of S10,000, gave 
a saving of $60,000, which resulted 
when a large quantity of oranges which 
were scheduled for destruction were 
found to lie undamaged by freezing 


Right To show how ii box of landv 
gives up Its secrets under the fluoro 
scope, foreign objects were inserted 
in some of the pieces of candv The 
objects show up as irregular black 
spots in several of the ruudv pieces 








A Big Gun of Science 


T hanks to the WorJd's Fair and 
modern advertising, arlihcial light 
ning bolts, such as electrical engi¬ 
neers use for testing pui poses, liave be¬ 
come as familiar to Mr and Mis Amen 
can as their living-room rug The de 
velopment of any instrument of pine oi 
applied scienee invanabK leads to the 
subsequent discovery of unsuspected 
uses for it In the case of the “impulse 
generator," as the machine for produc¬ 
ing anificial lightning is called, one 
little-known use was the disintegration 
of atoms Before we can understand 
this Use, we must look baik a few years 
In the middle ’twenties, a good deal 
was known about the outside of the 
atom. The behavior of the electrons, 
which move in complicated orbits about 
the central nucleus, was faiily well un¬ 
derstood, liente scientists, looking lor 
new fields to explore, were already turn¬ 
ing to the atomic nuclei They were 
trying to break them open and find out 
what was inside by shooting fast par¬ 
ticles at them Some success had already 
been achieved by using the alpha par¬ 
ticles that shoot out of the nuclei of 
radioactive elements with velocities of 
about 20,000 miles per second; but 
many kinds of particles which scientists 
wished to use could not be obtained in 
this way. One method of reaching high 
speeds with these particles was to put 
them into an evacuated tube, where 
there were no air molecules to slow them 
down, and then to apply a high voltage 
This would accelerate them to the de¬ 
sired velocity However, the obstacle 
which held scientists back was the tre¬ 
mendous cost of high-voltage equipment 

I T was here that three pioneers of nu¬ 
clear physics — Brasch, Lange, and 
Urban — took the bull by the horns. 
Between two peaks of the Monte Gcne- 
roso, in the Swiss alps, they hung a 
long cable between two enormous chains 
of insulators In this region, electrical 
storms are frequent, and they hoped to 
pick up enough atmosplieric electricity 
for their purpose, either from direct 
lightning strokes or from the highly 
charged air beneath the thunderclouds. 
This hazardous improvement on Benja¬ 
min Franklin bore some fruit Sparks 
were measured up to 60 feet m length, 
repre.seiiting somewhere lietween 10.- 
000,000 and 15,000,000 volts Unfortu¬ 
nately, Urban, while working high in the 
air on th cable, slipped and fell to his 
death. 

Brasch and Lange continued the 
work alone, but they soon managed to 


The Brasch and Lange Apparatus, Old-timer in 
Splitting the Atomic Nucleus, Faces a Revival with 
Improvements in Generating Artificial Lightning 


By C. W. S 

obtain facilities for making high vol 
lages artificialJv so tliev were able to 
put their umbrellas away and take their 
work indoors Instead of a continuous 
alternating or direct current, as was 
used by other workers, they investigated 
the effect of sudden high-voltage ini 
pulses nr “artificial lightning ’’ These 
lit aw electrical “.surges" were produted 
by an apparatus already well known to 
electrical engineers and physicists In 
this scheme, a bank of electrical con¬ 
densers IS charged in a parallel connec¬ 
tion and then discharged in senes Sup¬ 
pose, for example we charge 12 con¬ 
densers in parallel, with 200,000 volu 
If we then connect them in series, the 
voltage will add up to a resulting vol¬ 
tage of 2,400,000 

A very clever circuit is used to effect 
this process of parallel charging and 
senes discharging The bank of con¬ 
densers IB charged in parallel through 
tubes of glass or rubber filled with water 
Unlike a metal wire, water will allow 
electricity to trickle in, but resists any 
sudden electrical surge in much the 
same manner as a pneumatic cylinder 
controls the closing of a door As the 
electricity flows into the condensers, the 
voltage across them, which is propor¬ 
tional to their charge, likewise increases. 


- - 



A 2,500,000-volt impulse generator. 
Discharge takes |fface along chain 
of spheres in the center of picture 


HEPPARD 


At a certain ciitical voltage, a chain of 
spark gaps between the condensers 
(lashes over and the entire hank of con¬ 
densers suddenly discharges in senes 
Since the parallel connection is made 
through watir tubes whicli will not 





The lightning colleetor, IVi mile long, used 

transmit electrical surges, the sudden 
discharge is prevented from wrongly 
taking the original charging connection. 

When allowed to discharge across an 
external spark gap, an impulse gener¬ 
ator makes a very impressive display. 

Due to the high current let loose, the 
discharge appears with a blinding white 
flash, accompanied by a report which 
makes the ears ring. If a block of wood 
18 placed across the gap, it is blown into 
many fragments 

Having obtained the necessary high 
voltage source, Brasch and Lange next 
required a vacuum tube through which 
to shoot their atomic projectiles. For 
this purpose, they devised an ingenious 
and simple arrangement. Alternate 
rings of laminated paper and steel, 
separated by rubber vacuum gaskets. 
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were piled one on the other to the re¬ 
quired height and vacuum pumps were 
connected below The tube was usually 
immersed in a tank of oil for insulation 
purposes When oil was used, the tube 
could actually be designed less than 
knee high if it were to work at 2,500,000 
volts .Such conveniently compact con¬ 
struction would not be possible unless 
one were making use of tlie impulse 
principle W'llh continuous current, 
gases \M)uld be produced in the lamin¬ 
ated paper wall of the tube bv the dis- 
cbarge, thus making a vacuum impos¬ 
sible This dots not hu|)pen in tin case 
of the ipiitk impulses, for, bv the time 
appret lalile amounts of g.is liave formed, 
the dischuige IS entirely over and ihe 
pumps can cleai the tube out befort the 
next disfhaige occurs 

These two trail blazers did consider¬ 
able pioni'er work in atomic bombard¬ 
ment with their “heavy artillery ” 



in the early experiments at Monte Goneroso 


Shortly after the first history-making 
artificial disintegration experiments of 
the two English physicists, Cockcroft 
and Walton, at Cambridge, they checked 
the results with their technique and con¬ 
firmed them In numerous experiments, 
they bombarded atoms of many ele¬ 
ments, using protons (nuclei of hydro¬ 
gen atoms) for their projectiles Al¬ 
though the impulse tecluuquc produces 
fair bombarding intensities when using 
protons, the most spectacular results are 
obtained with electrons It is true that 
a high voltage impulse lasts only a few 
millionths of a second, nevertheless, the 
current during that interval is at least 
1000 amperes. For this reason, if we 
take a very conservative view, such ap¬ 
paratus, discharging once every second, 
has an output equal to a continuous cur- 



A blast of electrons from the hot 
tom of the lube produies ii strong. 
speitiKulur luminosity in the air 


lint of one thousandth of an ampere or 
more Measuienients show that about 
one ipiaili r of this can be ((inverted into 
bomba I ding electron current The power 
of bombaidmcnt of such a 2,500 OOtt 
volt impulse generator, then, would be 
a little less than one horsepower 

This power mav iioi appear to be 
largi but when (oneenlrated into u 
beam of eleetrons it [iroduces speetacii 
lar elTeets A thin metallic foil can be 
pla( ed on one end of the tuln- so that 
the vacuum i« prestrved A small 
amount of residual gas in the tube be¬ 
comes ionized by the discharge, liber¬ 
ating large quantities of electrons which 
shoot through the lulie, traverse the thin 
foil and escape into the air In this 
manner, beams of elei trims can be shot 
manv feel and ran be seen as a blue 
glow in the air If the electrons arc* al¬ 
lowed to strike a cab ite crystal, it will 
fluorejce, giving forth bright orange 
light, with the same brilliance as a 40 
watt electric lamp Given one impulse. 
It will glow, or phosphoresce, so strongly 
that, after one hour or more, one may 
read by the light which it still emits 
Although the electrons will traverse the 
thin metallic window witliout doing any 
damage, if they are allowed to strike a 
thick metallic plate, they will blast out 
large craters 

The impulse technique has been rc 
garded in the past as a spectacular off¬ 
shoot of physics. Its ability to do good 
work was questionable in the face of 
such competition as that offered by the 
cyclotron and the Van de Graff gener¬ 
ator. At present, however, scientists are 
mulling over the possibilities of a Brasch 
and Lange tube supplied by a 10,000,- 
000-volt surge generator which it is now 
quite possible to construct 


Let us consider one or two of the 
things wiiicli could be done with such 
an apparatus It has important bio¬ 
logical prosjieels due to its ability to 
acreierale eleclroiis In the treatment 
of tumors liy means of X-rays, the bio¬ 
logical ai tion of the ravs has been 
thought to he due to the fact that they 
knock out seiondarv electrons as they 
traverse the tissues It is these electrons, 
and not the X ravs, which presumably 
produce the desired effect Unfor 
tiinately, it has heretofore been neces- 
sarv to go ihroiigh all the loundabout 
business of ai (-elerjliiig electrons, bom¬ 
barding a target, iirodiKing X-rays 
winch can penetrate the tissues, and 
fmullv liberating other electrons which 
do the actual work Producing both 
X-ia\s and subsequent secondary elec¬ 
trons IS a very iniiruient jirocess. For 
this reason, a belli r way to apiiroacli 
the problem is to liavi a souici of elec¬ 
tions which are fast inough to pene¬ 
trate the tissues direitlv This method 
IS also superior heeaiise electrons can he 
fociisid by the use of ihelron “lenses," 
while X-rays i unnot he focused by anv 
method whidi has thus far been disrov 

P KFLIMINAKY experiments with a 
2,000,000 volt surge generator are at 
present under wav in the high-voltage 
iahoralorv of the Galifornia Institute of 
Tee linologv, at Pasadena One object 
of these exiierinienls is to try the effect 
of improved methods of making protons, 
to see whether they can be accelerated 
m the same large quantity as electrons 
If this can be done, another important 
use for the impulse method presents 
Itself In 1933, it was discovered that, 
by bombarding certain nuclei with 
atomic partirles, a sort of hybrid nu¬ 
cleus could he built up which was un¬ 
stable and soon broke down in much the 
same way as do the nuclei of the natur¬ 
ally radioactive elements such as radium 
This process is called artificial radio 
activity A use was soon found for this 
discovery Small quantities of these ar¬ 
tificially radioactive substances can be 
prepared and formed into chemical com- 
jiounds They may then be put into a 
living organism and their progress 
through the organism can he traced by 
following the course of the radioactivity 
with electroscopes or other delecting 
instruments By the use of these hio- 
logmal traceis, much valuable informa¬ 
tion about the chemical beliavior of liv¬ 
ing things has been obtained The dif¬ 
ficulty lies in piodiicmg large quanti¬ 
ties of these radioactive substances. With 
sufficiently powerful charging equip¬ 
ment, the impulse generator can be 
speeded up to obtain several discharges 
per second With a few hundred am¬ 
peres of protons at each discharge, the 
Brasch and Lange tube wiU be a good 
source of biological tracers 







For Better Roads 


Extensive Studies of Present Highways . . . Visi* 
bility . . . Grades . . . Curves . . . Traffic Quantity, 
Quality, Speed . . . Data Aid Future Planning 

By THOMAS H. MAf.DONALD 


S INCE ihe Federal government 
created the Office of Road Inquiry 
in 1893 to advise farmers how to 
build better roads, studies have been 
made continuously to learn how to build 
stronger and more durable surfaces. 
There have been few discoveries that 
have attracted widespread public notice, 
but progress has been contmuous. Much 
of the work has been done in labora¬ 
tories from which there have poured 
unending streams of small improve¬ 
ments that have completely changed 
the quality of our road surfaces. For 
example, the concrete roads built today 



Scale mounted in front of steering 
wheel indicates degree of rnrvatare 


have twice the strength of the concrete 
roads of the same thickness built 15 or 
20 years ago The hit-or-miss construc¬ 
tion of surfaces with gravel, sand clay, 
and similar materials has been replaced 
by use of materials of known quality, 
and new methods of finishing these sur¬ 
faces with bituminous materials produce 
smoothness and riding comfort of the 
first quality 

Within recent years, both the high¬ 
way program and thi field of highway 
research have been greatly broadened. 
The end of the pnmet r period of road 
construction has been reached During 
the pioneer period the mam objective 
was to place a surfatf of some kind on 
the network of mam highways This 
job has been completed but the enormous 
increase in volume of tiaffic and m the 
Sliced of vehicles has brought aliont the 
necessity for modernizing many of the 
roads budt m earlier years There is 
need for surface widening and road 
straightening to improve sight distances 
and eliminate sharp curves Grades 
need to be eased, grade crossings must 
be eliminated, and many other improve¬ 


ments must be made to bring our high¬ 
ways up to the standards required by 
modem traffic 

Attention can no longer be centered 
on the mam rural highways alone The 
congestion, delay, and accidents on ap¬ 
proaches to cities and on the main routes 
through them make it imperative that 
city and suburban improvements he 
provided without delay .At the same 
time, many secondary roads roust be 
surfaced to connect agricultural areas 
with main highways 

T he problems before highway ad¬ 
ministrators are complex To aid in 
their solution the Public Roads Ad¬ 
ministration IS co-operating with 46 
state highway depaitments in conduct 
mg highway planning surveys All high 
ways are being mapped and detailed 
data are being collected on their condi 
tion of improvement and the volume and 
character of traffic over them Studies 
are being made concerning the source 
of highway funds and how the funds are 
used It IS intended that these data be 
used in planning future highway im¬ 
provements on a scale that will be ade¬ 
quate for future traffic and that the pro¬ 


gram be conducted on a sound and 
economic basis 

Special studies are being made to de¬ 
rive information to be used in establish¬ 
ing standards for surface width, traffic 
capacity, and sight distance. Theie 
have been many technical discussions 
of these subjects, but lack of data on 
the characteristics of vehicles in motion 
has clouded conclusions. Apparatus now 
in use IS rapidly supplying the needed 
facts 

Efficient management of the 46 state 
highway planning surveys has required 
the rapid development of instruments 
to aid in collecting large quantities of 
field information quickly and cheaply 

A first requirement in the planning 
surveys was to inventory the existing 
highways to find where they were de¬ 
ficient m width, in surface type, m aline 
ment, or m any other respect Cars 
used m the inventory were generally 
equipped with special odometers reading ^ 
directly to hundredths of a mile or with 
“footometers” in which a trailing bi¬ 
cycle wheel records distance in feet on 
a dial mounted inside the car. 

Practically every mile of rural high¬ 
way has been surveyed for excessive 
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grade*, and those of 5 percent or more 
have been located and both the percent 
of grade and length measured. The 
varying grades common on hilly sec¬ 
ondary roads were measured by ap¬ 
proximation only, generally by sight¬ 
ing from the bottom to the top of the 
grade, using a homemade substitute 
for a hand level called the “grade 
board.” The uniform grades found on 
primary roads were measured accurately 
and directly by a commercial instrument 
which had been developed for use as an 
accelerometer This mstrument. when 
mounted in a transverse plane, gave pre¬ 
cise determinations of the rates of bank 
ing on curves 

Measurements of curvature presented 
somewhat more of a problem The 
simplest and cheapest device, is desig¬ 
nated as a "curvomeler ” This tlevice 
consists of a calibrated scale mounted 
behind the steering wheel Somewhat 
greater precision was obtained in some 
states by the unwieldy yet effective 
trailer or “trailer chord ” The boom or 
chord swings behind the car in travers¬ 
ing a curve, and the amount of swing 



Permanent automatic traffic counter 
installed on a road in Maryland 


18 shown on a scale calibrated to read 
directly the degree of curvature. 

One or two states adopted the aviator's 
directional gyroscope to determine 
curvature. This device, mounted in the 
front compartment of a car, shows the 
change of direction m rounding a curve, 
and the length of curve is shown by a 
“footometer." The degree of curvature 
can be calculated from these data. 

One of the states most recently under¬ 
taking the work of measuring critical 
highway features has benefited from the 
work of earlier investigators and has in¬ 
corporated a “footometer dial,” a direc¬ 
tional gyroscope, and an altimeter in 
such relative position* that all may 
be photographed by a permanently 
mounted camera at desired intervals, 
thus obtaining several types of data at 
the same time. 

A means of measuring the distance 
the highway ahead con be seen, or “sight 


distance.” was developed early in the 
surveys and has been used almost with¬ 
out change in nearly all the states The 
problem was to locate and measure the 
length of all sections of highway with 
sight distance less than 1000 feet and 
to determine the shortest sight distance 
on the section Two curs are required, 
the front one being equipped with a 
specially designed stadia rod A rod, 
mounted on the front of the following 
tar, IS of such diameter and at such 
height as to cover the entire stadia rod 
when seen bv an observer seated nor¬ 
mally in the front seat with the two cars 
separated by 1000 feet 

The two cars thus spaced proceed 
along the road until one disappears 
from the view of the other The rear 
car is then at the beginning of a sub 
standard section By a similar pro 
cedure the end of the section is located 
The difference in readings of the odom¬ 
eter at the beginning and end of the set 
tion giv«-8 the length 

W ITH means provided for deter 
mining road conditions, the next 
step was to devise apparatus foi use 
in studying how the roads are used 
Measurement of the service a highway 
renders is important in deciding how 
well it should be improved The pei 
manent type of automatic traffic counter, 
developed by the Public Roads Admin 
istration, has satisfied this need In 
stalled at nearly 500 locations on both 
primary and secondary roads through¬ 
out the entire country, these instruments 
automatically count vehicles and detect 
the variation in traffic volume day bv 
day and season by season. 

In the housing of each recorder, there 
are two photoelectric cells, on which 
light beams, placed-on the opposite side 
of the road, are focused. I^en both 


the beams trained on these cells arc 
interrupted by a vehicle, a circuit is 
energixed, closing a relay which, in 
turn, operates an electric counter The 
total shown on this counter is automati¬ 
cally recorded by a printing mechanism 
each hour Both light beams must be 
interrupted simultaneously to actuate 
the mechanism. A pedestrian or cyclist, 
who cuts only one beam at a time, does 
not actuate the counter. 

To supplement these permanently in¬ 
stalled expensive machines, various 
types of portable counters have been 
developed, some by manufacturers and 
some by the Public Roads Administra 
tion One of these counters is actuated 
by an electrical contact made in a strip 
laid across the road for detectmg the 
vehicles Vehicles passing over this 
strip close a circuit that, m turn, actu¬ 
ates the counter. 

Engineers of the Texas highway plan¬ 
ing survey have developed a portable 
counter in which a light beam actuates 
a photoelectric cell as in the permanent 
type, but current is obtained from a stor¬ 
age battery This recorder uses a single 
light beam 

In cases where it is not necessary to 
know the traffic by hours, but only dui- 
ing the time the counter is installed, 
simple accumulating counters nave been 
developed by the Public Roads .\d 
ministration In these, the passage of 
a vehicle actuates a pneumatic switch 
A small rubber tube is laid across the 
road As wheels pass over the tube, an 
air impulse passes through it and moves 
a diaphragm at its end 

In highway planning, there is need 
to know also the amount and kind of 
goods moving over highway*, the weight 
of vehicles and their size In the plan¬ 
ning surveys, two separate types of 
weight studies were conducted. In one 
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Above A strip laid across the road 
actoates this portable traffic coun¬ 
ter. 'When a car passes over this 
strip, an electrical contact is made, 
causing meter at right to register 

study, large-capacity pit scales were 
permanently located on a few represen¬ 
tative routes in each state, and the 
weight, height, width, length, wheel 
base, and capacity determined 
An entirely distinct weight study was 
conducted on all the important roads 
in 46 states, using a commercial weigh¬ 
ing device called a loadometer In these 
studies, the flow of weight over the high¬ 
way was desired to determine distances 
various agricultural commodities and 
manufactured products are hauled and 
in what proportion each commodity is 
found in the normal traffic. Such infor¬ 
mation 18 needed in discussing the eco¬ 
nomics of highway transportation and 
in determining the part the highway 
plays in the held of distribution of goods 
Special studies are being made to de¬ 
termine the capacities of highways of 
various widths, the times and distances 
required for passing maneuvers, and the 
normal drivmg practice under various 
liighway conditions The basic equip¬ 
ment used in all such studies by the 
Administration has been the graphic 
time recorder Observers stationed at a 
key at each end of a measured section, 
close keys to actuate pens and record 
vehicles entering and leaving the section 
Data on vehicle speeds are useful for 
many purposes including highway de 
sign, enactment of legislation control¬ 
ling speed, safetv studies, and enforce¬ 
ment of speed restrictions Observation 
of a considerable number of vehicles 
supplies these data Highway capacity 
information, however, can be developed 
only from a study of the speeds of all 
vehicles on sections of highway Field 
procedures, therefore, had to be devel 
oped to meet this requirement 

A new method has been developed 
that involves the use of an extremely 
ingenious speedmeter Tins device has 
as its basic element a lotarv stepping 


switch This switch, similar to those 
used in automatic telephone switch¬ 
boards, has a series of 50 points ar¬ 
ranged in two tiers around the circum¬ 
ference of a semicircle Each point 
is connected to one of a senes of pens 
in a graphic-recording unit A wiper 
arm, pivoted at the center of the semi¬ 
circle, when energized by a self-inter¬ 
rupting magnet, sweeps over these 
points, always moving at a constant rate 
of speed The action of the switch is 



somewhat similar to that of a buzzer, 
but the arm, instead of moving rapidly 
back and forth between two points, 
moves ahead from one |>oint to the next 
As a vehicle crosses a detector laid 
across the pavement, a relay is actuated 
and the switch starts rotating As the 
vehicle crosses a second detector, gen¬ 
erally spaced 24 feet from the first, 
another relay stops the switch momen¬ 
tarily and energizes the circuit con¬ 
necting the point on which the wiper 
arm then rests and its corresponding 
graphic-recorder pen The point the 
wiper arm has reached depends on the 
.speed of the vehicle. The slower the 
vehicle travels the farther around the 
semi-circle the wiper arm moves before 
the second relay interrupts its motion 
By noting the pen that has been thrown 
and referring to a conversion table the 
speed may be found immediately 

N determining vehicle speed with 
the siieedmeter, other apparatus has 
been used to record the transverse posi¬ 
tion of vehicles on the road surface 
Positions of vehicles on the pavement 
are influenced by such factors as lane 
width, pavement strip markings, shoul¬ 
der type and condition, and roadside 
objects as well as by the presence and 
speed of traffic in the opposite direction. 
Measurements of transverse positions 
were made with a contact detector laid 
on the pavement This detector consists 
of steel strips held apart by a rubber 
arch similar to that used in refrigerator- 
door gaskets As the vehicle passes over 
this detector, the arch is depressed, the 
strips are brought into contact, and an 


electrical circuit is closed. One of the 
metal strips is continuous for the length 
of the detector and acts as a common 
lead to all pens of a graphic recorder; 
the other is broken into 20 sections and 
an individual lead taken from each sec¬ 
tion 'With these 20 sections connected 
to 20 pens of a graphic recorder, the 
transverse position of each wheel of a 
vehicle is recorded automatically 
A number of methods have been used 
to determine the time periods and dis 
tances required for vehicles moving at 
various speeds to pass other vehicles 
moving in the same direction, but none 
has been sufficiently inclusive to permit 
a complete analysis of the movements 
of all vehicles involved in all types of 
passings Using graphic time recorders 
actuated by pneumatic road switches, 
the Public Roads Administration has 



Portable loadometer used to weigh 
trucks to determine traffic loads 


developed apparatus that makes a con¬ 
tinuous record of the movements of all 
vehicles over half-mile sections of high 
way. Pens in six graphic recorders are 
connected to pneumatic detectors, each 
consisting of a rubber tube, covering 
one traffic lane with a pneumatic switch 
at Its end These detectors are spaced 
at 50-foot intervals on both sides of the 
road In actual practice, a single tube 
IS placed across the entire roadway but 
IS jilugged at the center line so that each 
half 18 an independent unit. 

The charts in the machmes used in 
these studies move at 36 inches per min¬ 
ute, to measure speed over the 50-foot 
section to closer than one mile per hour 
With this precise speed measurement 
and an easily-interpreted record of the 
path of each vehicle, the determination 
of the exact times, distances, and speeds 
involved in all types of passi.ig maneu¬ 
vers IS a simple but somewhat laborious 
procedure These times and distances 
are essential elements in the establish¬ 
ment of Bight distance requirements, 
but perhaps of more importance are the 
number and types of passings found in 
the normal highway traffic The condi¬ 
tions under which passings occur both 
as to sight distance ahead and position 
and speed of other vehicles are of great 
importance in designing safe highways. 






Built, With Its 36-Inch Telescope, by Amateur 
Astronomers of Indianapolis . . . Financed by 
Local Enlightenment . . . Presented to Science 

By VICTOR E. MAIER 


engineer, of Indianapolis, obtained 
from the Corning Glass Works a 36-inch 
ribbed Pyrex mirror disk for Dr Link. 
A machine for grinding the mirror disk 
concave and polishing it rvas built by 
Mr Turner, who also undertook the 
construction of the mounting for the' 
telescope The task of finishing, or hg 


I NTERE^iT in the study of astronoinv 
has mounted with surprising rapid 
ity as an indirect result of the pub 
lication, some >ears ago, of Scientilic 
American’s volumes, “Amateur Tele 
scope Making” and “Amateur Telescope 
Making — Advanced ” Comparatively 
few peisons realize the important part 
these books are plavmg in connection 
with the science 

Among the many adiievemenlh of tin 
10,000 amateur astronomers who have 
made their own telescopes most 



Bottom The observatory 
houses two telescopes, 
lecture room, workshop 



of them beginning with instru¬ 
ments six inches m aperture, is 
the new Goethe Link Observatory, 
at Brooklyn, near Indianapolis, 
Indiana, with its 36 inch reflect¬ 
ing telescope and five inch aux¬ 
iliary instrument This observa¬ 
tory was founded, financed, and 
permanently endowed by Dr. 
Goethe Link, an Indianapolis sur 
geon The large tele-cope was 
built and the observatory erected 
for the most part by amateur 
astronomers in the Indianapolis 
area Its equipment has been of¬ 
fered free of charge to those who 
can best use it, especially to the 
colleges and universities in the 
vicinity of Indianapolis Indiana 
University has supplied a research 
fellow to work full time at the 
observatory, which has also been 
visited by professional astrono¬ 
mers from all over the nation It 



unng, the spherical mirror disk 
to an accurate paraboloidal form 
was given to Charles Herman and 
V E Maier, both Indianapolis 
amateur telescope makers The 
processes used were similar in 
principle to those set forth in the 
hook “Amateur Telescope Mak¬ 
ing.” the bible of the hobby, ex- 
cejit that the disks of glass used as 
grinding tools for the main disk, 
instead of weighing about two 
pounds as in the case of the 
average beginner’s telescope of 
six-inch diameter, weighed 200 
pounds The same difficulties 
which perplex but fascinate the 
amateur who works on smaller 
mirrors were eliminated one by 
one until the mirror looked satis¬ 
factory under the delicate Fou¬ 
cault knife-edge test, which easily 
measures reflecting surfaces with¬ 
in an accuracy of at least one 


500.000th of an inch 



is also open to the general 
public on Sundays. 

The idea had its start about 
six years ago when Samuel 
Waters, president of the In¬ 
dianapolis Amateur Astrono¬ 
mers’ Association, was giv¬ 
ing informal lectures to the 
people of Indianapolis at 
the backyard site of his home¬ 
made telescope Dr. Link, 
believing there was enough 
talent in the community to 
build a large observatory, 
set about to finance such an 
institution and work began. 

Carl Turner, a mechanical 


After 30 months of work the mirror 
was approved and coated m a vacuum 
with aluminum, the newer kind of re¬ 
flecting film which has supplanted the 
more familiar film of silver In the mean¬ 
time, work on the other parts of the 
observatory project has been practically 

The total weight of the larger dome, 
34 feet in diameter, is 34 tons. The 
lower floor of the building, between the 
domes, contains an auditorium seating 
1.50 persons, a dark room, astronomical 
laboratory, workshop, and a heated study 




Ghost Forests 

Insects, Number One Forest Enemy . .. Make Ghosts 
of a Vast Number of Trees . . . Bark Beetle Heads 
the List . . . Other Insects, Man Combat the Pest 

By RUTH RINGLE 


C ONTRARY to popular belief, the 
Number One enemy of the forest 
IS not fire but insects. In the year 
1932, for example, less than 50 million 
board feet of timber in California were 
destroyed by forest fires, while pine bark 
beetles ravaged 1500 million board feet' 

In the ten years between 1926 and 1936, 
the State of California, alone, lost 
1200,000,000 worth of timber through 
the actmties of these insects. 

One day there is a majestic forest of 
whispermg pines, a wealth of scenic 
beauty as well as of timber An infesta 
tion of bark beetles moves in, and in a 
few weeks many of the trees are dead 
in some areas a whole forest of pines 
will become white, lifeless ghosts 
Pine bark beetles are not alien en 
emies that have slipped into our forests 
unchecked by natural enemies They are 
a native menace For centuries bark 
beetles have periodically laid waste to 
pine forests, and in about 150 years a 
new forest would take the place of dead 
trees Such is Nature’^ deliberate and 
protracted plan 

The destruction of great trees in then 
prime may suit Nature's plan, but it is 
disastrous to men, they cannot wait 
150 years for natural replacements of 
the bark beetles’ undoing We also re¬ 
sent the esthetic and recreational loss 
to vacation lands 

Suppose a man buys a section of for 
est land as a summer home for his fam 
ily They build a cabin beneath the 
pines and spend one health-giving, haj) 
py summer there The next year they 
return and find their trees dying Bark 
beetles have ruined their investment in 
vacation resources This family would 
not be philosophical about Nature's 
long-range plan 

Perhaps a few men pooled their sav 
mgs and bought a rich stand of pine 
forest which they planned to harvest in » 
true timber-conservation procedure, in S 
surmg not only a life income for them- S 
selves, but also a rich bequest to be 
handed down to their children Then, 
before a single log had been cut, an epi 
demic of bark beetles swarmed m and 
changed their valuable forest to dying 
tree*. There would be no consolation 


m the fact that Nature would replace 
the trees in 150 years. 

The Bureau of Entomology and Plant 
Quarantine of the United States Depart 
ment of Agriculture has tackled this 
problem in a thorough and practical way 
the last few years. They have set a corps 
of entomologists to study the bark 
beetle, learn its life habits, its friends 
and enemies, and decide on the best 
method of control. 

T he western pine beetle, Dendrocto 
nus brevicomis Lee., and the moun¬ 
tain pine beetle, Dendroctonus Montico 
lae Hopkins, are the worst transgressors 
in ponderosa pine and sugar pine for 
ests These beetles are always endemic, 
constantly at their nefarious work, and 
only waiting for favorable conditions to 
become epidemic Bark beetles fly to 
a pine tree and bore holes through the 
outer bark to the living tissue, the cam 
bium layer which carries the sap or life 
blood of the tree, rich moisture, resins 
and dissolved sugars At first, the beetles 
are forced back by the protective flow 
of pitch, but so many attack a single 
tree at one time — literally thousands 
— that within a few days all the sap is 
exhausted and the tree can no longer 
fight against its enemies Then the 


beetles move in. By pairs, they start bor¬ 
ing tunnels through the livtag tissue of 
the tree, with a pocket-crib every so 
often in which the female deposits eggs 
Soon the cambium layer is a network of 
these tunnels 

The eggs hatch into larvae which feed 
on the sugars and other substance of 
the dying cambium tissue, then become 
pupae When growth is completed, the 
young beetles bore their way out of the 
dead tree, fly to another living host, and 
begin a new generation. 

When endemic, beetles usually attack 
only trees which have been weakened by 
some other cause such as lightning or 
the attacks of other insects. The largest 
trees, also, when fully mature, do not 
have the tonicitv to fight the bleeding 
tactics of beetles, so the most magnifi¬ 
cent specimens of pine are constantly 
prey to bark beetle infestation. Young 
trees, however, are so tenacious — con 
tiDUing a drenching flow of pitch — that 
beetles avoid them, except when the in 
sects reach an epidemic stage Then 
all trees are invaded. 

Soon after the insects enter, the tree 
IS no longer able to draw enough mois¬ 
ture and food elements to sustain lift 
and the pine needles turn to a sickly 
yellow, then a yellowish brown, and 
finally, before the needles fall away, to 
a red. rusty stage. The dead, whitened 
trees may stand for some years before 
they fall 

Besides being a scar of ugliness, these 
dead trees are a menace to neighboring 
forests Dead trees magnify the danger 
of fire, from whatever cause, by provid¬ 
ing added inflammable material to that 
already on the forest floor. 

If logged within a few weeks after a 
hark beetle attack, trees can be salvaged 
for some lumber uses, but after about six 
months, the timber is worthless The 
wood by that time is honey-combed by 
other insects A fungus-caused “blue 
stain” discolors the tissues, and dry rot 






rapidly turns tough fibers to duaty pulp. 

The problem of how to control the 
attacks of bark beetles was approached 
from two angles. surveys and laboratory 
research By surveying the condition 
and number of beetles and other insects, 
and considering the weather factors, it 
can be fairly well determined whether 
or not an epidemic is imminent If so. 
immediate control measures can be in¬ 
stituted. 

I N the mountains east of Fresno there 
IS an unusually fine stand of sugar 
pine, the most valuable timbei materia! 
in the forest This area was recently 
surveyed. Ground crews marked and 
mapped all infested trees in this forest 
while a supplementary recnnnaisance 
from an airplane spotted dying trees bv 
their red crowns. Then insect control 
crews entered these areas and felled all 
infested trees, many of which were over 
SIX feet in diameter and alrout SOO years 
old The bark was stripped from each 
felled tree to expose beetles and larvae, 
then bark and log were set afire Felling 
and burning trees that are hosts to bee¬ 
tles has been the most successful method 
of control so far discovered 

Three years ago the Bureau of En¬ 
tomology and Plant Quarantine estab¬ 
lished two field research laboratories in 
the heart of pine forests, one near Yo- 
Semite National Park and the other near 


size of the bark beetle he attacks, and 
he approaches his prey without hesita¬ 
tion, flips It over on its back and nips 
the beetle in a vulnerable spot Then 
he proceeds to make a meal of his victim 
The female clerid lays its eggs in bark 
crevices near holes bored by pine bee 
ties When these eggs hatch, the young 
clerid larvae crawl into the tunnels in 
search of bark beetle larvae on which 
they feast. This appears a perfect set¬ 
up for adequate natural control of bark 
beetles. But beetles have one advantage, 
they outnumber their enemies and breed 
two or three generations to the clerids’ 

Forest entomologists are breeding 
liotli green trogositids and red-bellied 
clerids in their laboratories to deter¬ 
mine the feasibility of large scale artifi- 
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A forest of ghostly gray trees, all kUk 
by an attack of vast nnmbers of bu 
beetles on the cambinm layer of bai 


Bark beetle in the grip of one of 
bis natnral enemies, the reddsel- 
lied clerid. which devours both 
the bark beetle and its larvae 


Lower left Clerid larva 
feeding on beetle larva In 
tunnels beneath tree bark 



Lassen National Park. Bark beetles have 
received the primary attention at these 
laboratories because they are the most 
serious problem Healthy trees were 
screened and beetles introduced so that 
the scientists could observe the actions 
of the beetles and the reaction of trees 
to the attack. 

Then predators, enemies of beetles, 
were admitted to this living laboratory, 
and researchers had a ringside seat at 
a major forest bout. But it wasn’t much 
of a fight, for bark beetles hardly raised 
an antenaa in their own defense when 
attacked by a green trogositid or red- 
bellied clerid, their natural enemies. 

A red-bellied clerid is about twice the 


cial rearing of these preda¬ 
tors as a method of beetle 
control These preying in¬ 
sects need careful raising, 
and as they breed but one 
generation a year, it is dififi 
cult to get enough trogositids 
and clerids to be effective 
against bark beetles in large 

Another factor in favor of 
the beetles is that clerids and 
trogositids do not depend 
solely on bark beetles for 
food They like a varied diet, 
so that even if the predators 
were not outnumbered by the 
beetles, they could not be de¬ 
pended on to wipe out the 
pests However, entomologists arc still 
working on the problem and hope to 
find a way to breed these predators more 
economically and abundantly, or to dis¬ 
cover other more practical and effective 
parasites or predators. Somewhere elec in 
the world such a parasite may be found 
Other methods of control have been 
tried Toxic oils that seep into bark and 
poison the insects and larvae are suc¬ 
cessful on thin-barked trees, but as pine 
bark beetles usually attack trees with 
thick bark, toxic oils are no threat to 
them. 

Entomologists, are studying a bark 
beetle disease, an organism on the bor¬ 
derline between plant and animal life 


which sometimes wipes out an epidemic 
of beetles, but little has been learned 
If this plague could be introduced by 
foresters when an epidemic of beetles 
threatened, it might be the simplest 
method of control 

It will probably never be possible to 
wipe out bark beetles completely, but 
even the control program now in use, 
felling and burning infested trees, if 
applied thoroughly and consistently, 
would prevent devastating epidemics. 
Wherever this method has been used, it 
resulted in a loss-reduction of 50 percent 
to 80 percent 

Aside from the loss of trees, these 
depredations of beetles entail further 
problems Trees, above all things, are 
a natural control for floods and exces¬ 
sive soil erosion. Pine forests are an 
important part of our national wealth, 
and are the basis for many industries 
and jobs besides those of actual lumber¬ 
ing operations But who can measure 
the esthetic loss? Great trees have been 
the inspiration of men since life began. 
And thousands of Americans seek re¬ 
freshment and rest every summer in our 
forests 

Foresters agree that an effective con¬ 
trol program must include plans for 
thorough and basic research, must be 
sufficiently wide in scope to include anv 
territory from which infestations could 
migrate, and should provide for sus¬ 
tained effort over a period of years 


S49 




A MONTHLY DIGEST 

Conducted by F. D. Me HUGH 


Indian Arrow Poison 
For Arthritis, Mental 
Disease 

T wo powerful poisons, cobra venom and 
curare, the old Indian arrow poison, 
have been put to use in healing two wide 
spread human afflictions — arthritis and the 
mental disease schizophrenia 
In schizophrenia, the Indian arrow pouon 
protects patients from injurv during metra 
zol convulsions which are used to shock 
them back to sanity Good results with this 
combination of curare and raetrazol are re 
ported by Dr A E Bennett, of Omaha, in 
the Journal of the American Medical Asso¬ 
ciation Dr Bennett cautions against general 
use of the poison with metrazol until fur¬ 
ther experiments have been made He has 
also been using it “with encouraging re¬ 
sults" in treatment of children suffering 
from spastic paralysis 
Deadly cobra venom injected into the 
muscles of patients suffering from neural¬ 
gia and various rheumatic conditions 
caused slight or moderate improvement in 
a little over half the cases, Drs Otto Stein 
brocker, George C McEachern, Emanuel 
P La Motta and Freeman Brooks, of New 
York City, report Other methods of treat¬ 
ment had failed to relieve almost all the 
patients Patients with rheumatoid arthntis 
were helped more h\ the cobra venom treat¬ 
ment than those with other complaints The 
venom was first given in small doses as 
recommended bv Dr D I Maiht, of Balti¬ 
more, but larger doses were soon found 
necessary -- Science Service 

Enamels for Plastics 

T he wide use of plastics in bulk for 
such things as radio labmets, electrn 
iron handles, and the like has long posed 
a problem to researchers To put color in 
these plastics, expensive pigments are nee 
essary. Yet Sherwin-Williams Company 
chemists felt that the color need not go 
deeper than the surface They set about 
finding enamels that would do the trick, 
and have recentlv announced one called 
Kern Bakolescent in the irridescent form, 
and Kem Plastite in solid colors These 
enamels work where formerly no coating 
would adhere to the smooth, greasv surface 
of plastic moldings 

These new enameln can be dipped or 
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sprayed on plastic parts, and combine any 
color of the rainbow with an extraordinan 
ly iong-wearing surface. Moldings which 
are now being finished with these new coat 
mgs are for vacuum cleaners, electrical 
wiring devices, and automobile parts 

Most Powerful Testing 
Machine 

NEW type of precision meul working 
machine, which is also the world’s 
most powerful testing machine, was demon¬ 
strated recently at the Aluminum Research 
Laboratories 

This huge piece of equipment, called 



k 




Above Testing to destmetion a 
nveted joint (In center of pic¬ 
ture). Right- Press forging an alu¬ 
minum ingot in the tame machine 

the Templin machine after R L Templin, 
chief engineer of tests of the Aluminum 
Company of America, is capable of exert¬ 
ing a force of 3,000,000 pounds in com¬ 
pression and 1,000,00() pounds in tension 
Research executives point out that while 
it IS not the largest machine of its kind. 


It IS the most powerlul, for it can exert 
these forces at speeds up to 36 inches a 
minute — faster than anv other testing 
machine, and, since power equals force 
times speed, the claims made lor the ma 
chine are evident 

The new machine, built by the Baldwin- 
Soulhwark Corporation, can be operated as 
an extrusion, forging, or forming press 
In addition, it is provided with auxiliary 
equipment which will permit defining, 
within riose limits, the relationships exist 
ing between the various forces involved in 
the plastic flow of aluminum throughout 
a wide range of conditions 

The over-all height of ihi machine is 40 
feet, 4 inches, of which 25 feel is above 
the floor line, the rest below It is 16 feet, 
4 inches wide and 9 feel front to back 

Nodules for Insulation 

H ard shelled, Ught weight nodules 

of processed and puffed clay that 
have been produced bv the Kraus Research 
Laboratories are being used in several types 
of instiiation They mav be used as a filler 
in building blocks, hollow tile, stucco, wall 
plaster, partition boards and the like. 

These nodules, which may average a 
quarter of an inch in diameter, are made 
of fatty clay or shale having high carbon 
content If the clay or shale is deficient 
in carbon, the manufacturers add a solution 
of glucose, pitch, nr soft coal finely ground, 
as gas forming substances bomelimes it 
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IS necesaarv to add Bfiilonile as a plasticu 
ing agent, thie material acting also as a 
flux When heat is applied, the semi-plastic 
body alretehes into a balloon shaped pieie 
because of the confined gases from the 
carbonaceous material When properly 
healed the surface is glazed to a hardness 
that viil! withstand pressures used in the 
proepss of making building blocks 


90mm Antiairchafi Gun 

T o supplement the Army's 3 inch anti 
aircraft gun, a new 90mm weapon w.is 
recently announced by the War Deparlment 
Some comment regarding this has appeared 
III the daily papers but so far no leehnical 
delails have been released for publiiation 
and probably will not he relea-o d The sire 
of Its shell, 90mm, or shghllv over 3 54 
Indies, will indieate its intreased powir 
over that of the three-inch 

Both the gun and its amniunilion have 
undergone technical and engineering tests 
and have been standardized Hence, some 
of these guns will be procured instead of 
three inch type which are now being mami 
faetiired under current appropriations 


Koof Water Cools 

S INCE the lime when primitive man 
finally crawled out of his cave home to 
conceive a habitation of his own creation, 
centuries of effort and millions of dollars 
have been expended in draining rain and 
snow water from rooftops 

Not until our present civilization and 
the recent developments of air conditioning 
did man begin adapting water aa an inaula 
tion and aeek means to hold it captive on 
roofs to turn back the sun's heal in summer 
and reduce the escape of inside heat in 

For the builders of lomniercial and in¬ 
dustrial structures, the Koppers laboratories 
in Pittsburgh have developed roofs which 
are capable of holding pools of water for 
insulation They have been found to reduce 
the temperature in upper stories as much 
as 10 degrees in summer This is as great 
a change from outside summer temperature 
as has been found healthful in air condi¬ 
tioned buildings 

Strueinres with air conditioning, loo. are 
using pool roofs because they maki il un¬ 
necessary to dispose of water once it has 
1 irculated through the system Now it can 
be pumped to the roof, cooled of its ab¬ 
sorbed heat, and re used over and over again. 


RUBBER 

ACCORDING to the Chemical 
Digest, of Foster D. Snell, Inc., 
“rubber” supplies are about 1 per¬ 
cent synthetics, 28 percent reclaim, 
and 61 percent crude rubber. 


It Started with Maggots 

D uring the World War It came to the 
notice of medical men that bad 
wounds that became infested with squirm 
ing maggots of the blowfly healed much 
more rapidly than the same type of wound 
uninleeted. Search for the reason finally 
centered upon a secretion of the maggots 
called ^antoin. Further study found that 
one constituent of allantoin was the effec 


live ruiative agent This chemical was 
urea Now it has been found that a still 
simpler chemical, ammonium bicarbonate, 
has the same effect as urea Animunium bi¬ 
carbonate IS formed naturallv from urea 
hv the action of an enzyme, ortabc A 1 
percent solution of this chemical is effec¬ 
tive whether used as a wet pack or for 
irrigation of an open wound Soim of the 
conditions cleared up by the new Inatment 
were ehroine osteonivelilis, diubelir and 
varieoso ulcers, middle ear infections, stitch 
abscesses, infected lacerations, and other 
purulent wounds 


Port4ble Printer 

A new portable printer, annuunted by 
the Ozalnl Corporation, was designed 
10 use positive printing, drv developing 
Ozalid sensitized papers and cloths It is 
< laimcd that it will reproduce engineering 
drawings, letters, reports, maps, in fact, 
any pencil or ink lines, typewritten or 
printed matter appearing on one side of a 
reasonably translucent sheet 

The light source (onsisls of six specially 
developed lamps A new feature is a dry 
developing chamber, which is lonveniently 
fix ated behind the metal reflertor, utilizing 
the heal generated by the lights to vaporize 
the developing agent 

This light and portable unit can be car¬ 
ried from place to place, and used either in 



Printer, lid removed to show lights 


the office or in the field on the job Since 
no moist surface developing solutions are 
used, no washing, fixing, or drying is re¬ 
quired In an office, prints can be con¬ 
veniently made at a moment's notice by 
any office employee The cost of making 
prints on the Elpro Porwble Printer is but 
a fraction of the cost ol making such re- 
prodiii lions by other photo-ropy methods 


To Detect Metal 
Buried in Logs 

A DEVICE for detecting spikes and other 
metal objects buried in logs has been 
developed by the Forest Service, U S, 
Department of Agriculture Metal objects 
in logs 01 e potential causes of costly and 
someUmes fatal saw-smoshing accidents 
The device was developed for use in con¬ 
nection with lumbering operations in New 
England, because an unusually high per¬ 
centage of "blow down” timber in some 
sections hit by the 1938 hurricane was 
found to conceal old fence nails, hammock 
hooks, spikes, abandoned sugar sap sponta. 



Exploring coll and detector box of 
device for locating hidden metal 


and even sctlions of forgolten scythe blades 
Near Vermont marble quarries miscel 
laneous bits of iron and rock, apparently 
blasted into the tree trunks and grown over, 
also have been found, as vvas a jackknife 
left perhaps by some initial carver of other 

The detector is easily carried bv one 
man When the exploring roil with which 
It IS equipped is held near a log in which 
metal is imbedded, the device sets up a 
howl By moving the coil the operator 
IS able to locale the exact position of the 
buried metal Armed with this mforma 
lion, the sawmiller then chops out the 
metal before the log goes to the saw and a 
possible crack up 

The detector consists of a box about the 
size and appearance of a portable radio 
set, to which the flat, ten inch exploring 
cod IS attached by a six-foot, flexible wire 
By means of a shoulder strop, the operator 
carries the box upon his hip so that ad¬ 
justment knobs controlling batteries and 
circuits rest under one hand The explor¬ 
ing loop, or coil, is handled with the other 
Headphones are provided so he can better 
emteh the deteelor’s howl amid other saw¬ 
mill noises 

When the instrument is turned on, an 
audio tone signal is set up in the head 
phones By twisting the knobs, the operator 
balances out the signal When the explor¬ 
ing coil 18 brought into the vicinity of any 
metallic object the balance is disturbed and 
the audio lone signal is heard anew 


PEANUT 
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lot separate from 
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2000 Degrees Fahrenheit 
Portable 

A general utibty torch of improved 
design has been introduced by the 
Utilitorch Companv Primarily designed as 
a weed burner, it also serves as a disinfect¬ 
ing torch, tor-pot heater, and pre-heater 
for welding 

Due to the fuels used — kerosine, distil 
late, stove and fuel oil - the coils on pre 
viotis units became clogged with carbon 
and required frequent replacement How- 
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luunio innovation is to be fonnd In the en¬ 
gine cowling. The air i« introduced into the 
cowling at the front and circulated around 
the cylinders in the conventional manner. 
But after the air has done its coohng duty 
It is discharged through a single passage 
below the nacelle It is reported that con¬ 
siderable reduction in drag is thus 
obtained - A K. 


Safety Planes for 
Private Flying? 

T he Civil Aeronautics Authority is do¬ 
ing a fine job in its various actmlies 
of safety regulation, aids to scheduled 
navigation on the airlines, training of col¬ 
lege men in flying, and so on But again 
and again rumors reach us from Washing 
ton that the C A A will encourage private 
flying by sponsoring the construction of a 
miraculous safety plane, which will be 
cheap, efficient, und perfectly fool-proof So 
good will be tins new design that anyone 
taking flight instruction in the new safe 
plane will be permitted to solo or secure 
hiB first certificate in a shorter time than 



ever, a specially shaped generator on the 
new unit, known as the Ctilitorch, provides 
easy cleaning by simply removing the gen¬ 
erator shell and reaming out the carbon 
Also, the new generator allows a more uni¬ 
form application of heat to all the surfaces, 
giving greater fuel breakdown, more heat, 
and less carbon formation. 

Both the generator tubes and generator 
shells ere made of Incunel to withstand 
heats in the neighborhood of 2000 degrees, 
Fahrenheit The Utilitorch is available in 
five models from the standard hand model 
to the giant model for tractor and truck 
attachment for burning weeds along high¬ 
ways, irrigation ditches, and canals 


Largest Twin-Engine 
Airliner 

M any airhne operators are of the 
opinion that to build four-engined 
planes is to lose operating economy, that 
two powerful engines give all the safely 
and reliability necessary, that a twin- 
engined plane will be more economical to 
operate, besides being cheaper initially. The 
experienced executives and engineers of the 
Curtiss-Wright Company hold the same 
opinion and have backed this opinion with 
the expenditure of perhaps a million dollars 
in the construction of a fine twin engine 
machine 

The spenfn alnms are, brielH 108 feet in 
span, 75 feet in length, 38,000 pounds in 
weight, fully loaded, 1000-gallon fuel 
rapacity, 36 passengers by day and 20 in 
berths at night, two 14-cylinder Wright 
Cvtlone engines willi ],5-(oot propellers, 
lop speed, 243 miles an hour, cruising speed, 
210 miles an hour at 10,000 feel altitude 
We have become so accusiomed to the 
fact that transport airplanes provide more 
luxurious accommodations than the best 
Pullman lhat it is hardly necessary to speak 
of comfortable and adjustable reclining 
chairs, sound-proofing, ventilation, heat¬ 
ing, and so on Let us concentrate rather 
on some of the novel features in the design 
of this new aircraft 

The airfoil has been so modified at the 
tip that aileron control can be retained be¬ 


low the stalling speed Thus the plane can 
execute a three-point landing at minimum 
speed without “falling off on one wing ” The 
flaps installed inboard of the ailerons move 
directly aft during take-off to improve the 
run and subsequent climb On landing they 
are also revolved downwards to accomplish 
air braking Blind flying techniqne will be 
further extended, and aircraft may then 
have to "mush” straight into the ground 
In anticipation of such development, the 
gear is designed to pernut landing with 
a rate of descent of 800 feet per minute, 
with the necessary cushioning provided by 
extremely long shock absorber travel. 

The geometry of the landing gear has 
been so worked out that when the airplane 
IS on the ground there is no possibility of 
the landing gear folding, even If the pilot 
applies power to retract it. As long, in 
fact, as the weight of the airplane is on it, 
the landing gear cannot be retracted 

It IB a great help to the personnel to 
have only two engines to watch. To simplify 
their task further, Curtiss-Wnght engineers 
have reduced the number of flight controla 
by one third This has been accomplished 
with the aid of a ‘Tell-Tale” safety device 
which automatically checka the functioning 
of 50 major instruments, flashing a warning 
signal ID one spot when any instrument is 
indicating a hazardous condition To per¬ 
mit normal cruiaing at 20,000 feet with an 
equivalent “cabin altitude” of 6000 feet, 
pressure in the fuselage la obtained by the 
use of two centrifugal blowers in the 
engine comportment. An interesting aerody- 


when using a more conventional machine 

Rememberiiig the sad history of the 1700 
“fliwer” plane, we pray that the Civil 
Aeronautics Authority will undertake no 
such adventure rashly There is no such thing 
as a completely fool-proof plane and there 
never will be, just as there is no fool-proof 
automobile and never will be Whenever on 
engineer deliberately undertake# the deaign 
of a “special safety” plane he foila. Safety 
of the airplane increases by evolutionary 
steps, slowly because each new idea has to 
pass through the vanous stages of laboratory 
experimentation, ezp^mental construction, 
and long experience in service, before it 
can be fully accepted. Safety of aircraft 
advances always, but there can rarely be 
“jumps" or “sports” as the biologists term 

Moreover, we are convinced from recent 
personal experience that the modem private 
plane is already remarkably safe, easy to 
control and maneuver. Quite recently, when 
given a chance to fly the Luscombe small 
two-seater, we noted with satisfaction the 
lightness of control and the stability that 
this typical light plane provides for the 
novice pilot. When the stick was pulled 
all the way back, the ship nosed up, oe- 
ciliated one or twice, but never fell off on 
a wing This behavior in itself is a real 
element of aerodynamic safety. When com¬ 
pared with the war time Jennies and other 
early training planes, the preeent State oi 
the art savors of the miraeulotu. 

What is far more important is good 
instruction of the etndent pilot on a 
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not normally a good conductor of electricity 
and must be broken down into tons by 
high voltage before it will conduct the spark 
between the electrodes This ionization 
takes time and may contribute to the alug- 
gtshnest of a motor But, since polonium 
gives off 4000 times more alpha rays per 
second than radium, the polonium elec¬ 
trodes are emitting rays constantly in all 
direcuons, thus keeping the air in the spark 
gap ionized It is, therefore, at all times a 
good conductor of electricity. 


Under-Feed Stoker 
Aids Pipe Smoker 

A SMOKING pipe with an under-feed 
stoker is the development of Bnar Hill 
Corporation This stoker, which can also 
bo fitted to a smoker’s present favorite 
pipe, IS an aluminum screw-fitting in which 



. a cool, dry smoke" 


IS mounted a screw topped by a perforated 
aluminum grate 

When the pipe is loaded the elevating 
screw IS all the way down in the pipe, pro¬ 
viding maximum tobacco capacity As the 
tobacco bums down, the elevating screw 
IS given a turn or two, raising the fuel The 
elevator is thus run up, leaving a dead 
space below the grate in which juices can 
collect without affecting the tobacco’s taste 

The Briar Hill Stoker promises the 
smoker a cool dry smoke with no accumu¬ 
lation of soggy heel in the base of the pipe 


How TO Pile 
iNDUSTR-i’s Coal 

A THOUSAND tons of coal a day — 
that’s tlie requirement of The Dow 
Chemical Companv And when any one 
mduatry’s coal requirements reach figures 
as large as that, several major problems of 
handling and storage present themselves 
For three years now, this company’s 
unique and revolutionary coal handling and 
storage methods have been attracting na¬ 
tion wide attention Wherever coal i« used 
in huge quantities, these methods are either 
being studied or have already been adopted 
Until 1937, the coal was stored in comcal 
piles of 8000 to 12,000 tons each. Coal was 
dumped directly from lake boats Slack 
waa piled loosely just as it fell, allowing 
free entry to air. In such a pile, natural 
claaaification aoon cauaed a separation of 


fine and coarse particles, the former being 
more firmly compacted than the larger 
pieces. When a second load waa piled on 
the first, the same thing happened, likewise 
with each succeeding load In case of fire 
the layers operate bke flues in much the 
same fashion as their counterparts in chim- 

It was often found necessary to re-pile 
the coal in order to eliminate this fire 
hazard This involved expense, but the 
cost was minor compared with the loss 
sustained when fires started 
Coal is now stored in horizontal rather 
than oblique strata This eliminates the 
formation of flues and reduces the fire 
hazard There la little need to fear spon¬ 
taneous combustion since coal is packed 
so tightly that little of the fire-breeding 
oxygen can filler in Without oxygen, the 
coal, of course, cannot oxidize. In the three 
years that Dow has been storing its coal 
thus, no rises an temperature have been 
noted, even after 18 months of continuous 
storage Formerly the average rise was one 
half degree per dav 


Equals Low Fuel Con¬ 
sumption Mark 

T he low fuel rate of 0 545 pounds of oil 
per shaft horsepower, set by her sister 
ship the Challenge and behoved a world 
record, bas been equalled by the new Red 
Jacket on her official trial run The ships 
are two of five cargo vessels completed last 
year by the Federal Shipbuilding and Dry 
Dock ^mpany at Kearney, New Jersey, as 
part of the extensive construction program 
of the U S Maritime Commission Both 
ships have General Electric geared turbine 
propulsion and are capable of developing 
16 knots They are aingle screw, fiOOO-horse- 
power, 92-revolulions per minute, with 
steam conditions of 440 pounds, 740 de¬ 
grees, Fahrenheit, total temperature, and 
1% inches absolute hack pressure A sixth 
vessel is nearing completion, and Federal is 
starting construction of eight more such 
ships with the same type of propulsion 


Sub-Irrigated Seed Flat 

NEW type of seed flat deaigned for 
use in the home, the cold frame, the 
hot house, out-of doors, or for purposes of 
research in the laboratory, has just re 
cently been introduced by the Wateriie 
Seed Flat Company 

Measuring 12 by 14 by 3 inches, it is 
made of rust-resisUng metal and employs 
an entirely new method of watering which 



Getting water to the roots 


allows for sub-irrigation without any meaay 
leakage of soil or disturbance of seed oi 
seedlings as so frequently happens with 
above-ground watenng An inner plate 
having widened opeiungs at each end and 
perforations in the corrugations in the bot¬ 
tom, permits water to be poured in and 
seep up through the perforations right to 
I he surface of the soil Usually two or 
I line quarts of water are sufficient for 
moisture to appear evenlv over the surface 
Then a screw plug in the bottom of the 
flat 18 withdrawn so that any excess water 
may be removed Further watering is not 
usually necessary for a week or ten days 
Air circulates through the end openings 
and the corrugations in the inner plate so 
that the soil is kept sweet and in good 
condition 

This new type flat is also excellent for 
transplanting as it is only by sub irrigation 
that one can be sure water is supplied di¬ 
rectly 10 the roots Surface watenng rarely 
penetrates more than to Mi inch and, 
naturally, dnes out more readily than when 
sub-irngation is applied to the planta Any 
possibility of daraping-off is avoided by 
sterilizing the soil to the usual manner — 
( F Greeves-Carpenter. 


Non-Drying Modeling 
Clay 

M odeling m clav has diaappomt- 
ments other than the unexpected er¬ 
rors in appearance which the fingers of 
the modeler may unintentionally make. 
There is the problem of clay hardening 
This may take place overnight if the un¬ 
finished model IS not covered with wet 
burlap or unless some other means are em¬ 
ployed to keep the clay surface aoft enough 
so that additional clay will adhere firmly. 
Greatest irritation and expense to modelers 
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MWtdt, bmrever, because the cky oannoi 
be raed ow again once it ha* hardened 
thoroughly. 

Hanulacturer* of articles molded from 
gloat, metal, synthetic plastics, rubber, and 
sknJlar materials may wish to use clay 
mixtures for producing “visuals" before 
production begins This new clay mixture 
enables such manufacturers to save time 
by making alterations in the models in¬ 
stead of making new models because the 
usual clay types harden quickly 

To make modeling clay retain its plas¬ 
ticity for long periods, small quantilies of 
glycerin and petrolatum are added The | 
glycerin attracts water to the mixture, keeps 
It soft; the petrolatum gives ihe mass the 
desired consistency Either 00 Petrolatum 
or Amber Parmo is suitable for this applica¬ 
tion. The amount to use depends on the 
consistency desired The amount of glvcenn 
also may be varied, depending on the length ; 
of time the modeler wishes the finished l 
model to retain its softness, or the number 
of times he wishes to use the clay — Esso 
Oilways. 


Electric Stopwatch 

D iffering from the conventional slop 
watch, a new device, Tirae-Il, made 
by Precision Scientific Company, has a di¬ 
rect-reading counter mechanism driven by 
a synchronous motor The principle of op 
eralion is the same as that of the ordinary 
electric clock and the accuracy is said to 
he "equal to the cycle constancy of a 60 


i 



cycle a c supply at 110 volts” The five 
digit counter reads directly to 1/10 of a 
second and integrates to 10,000 seconds 
before running back to zero Readings 
closer than 1/10 of a second can be inter 
polated and the counter can be instantly 
reset to zero from any reading 

Slopping and starting are by push button 
A buill-in brake eliminates “coasting" 
when stopping the liming operation The 
device 18 said to be practically noiseless in 
operation It should find wide use in all 
types of laboratories where exact controls 
are necessary 


White Chromium 

M any firms are now actively studying 
the possibilities of white chromium 
solutions because of the saving in plating 
lime, much better throwing power, lower 
current densities, and resultant improved 
production. A wider bright-plating range, 
along with lower current densities, reduce 
burned edges and rejections. 

White chromium is flexible, very reaie- 
uuit to peeling, rust-proof, non-tarnishing, 
and white. Other concerns are inyestigating 
the promising possibility of white t^iromiam 
for barrel and basket plating which wonld 


How 

Mickey Mouse 
joined our family 



• "'Plastic dishes with pictures 
of Mickey Mouse—how in the world 
did Westinghouse get into that 
line?” asked a buyer. Well, it’s an 
odd story, showing how the logic 
of production someumes leads to 
surprising answers. 

• Among the many electrical 
products that we make are the out¬ 
lets, switches, plugs, fuses and other 
little connections needed in a wir¬ 
ing system. They are known as 
Bryant and Hemco wiring devices, 
and are made in our factory in 
Bridgeport. In 1928, when the 
amazing possibibties of plastics were 
startling industry, we took over a 
nearby plastics plant to mould these 
various devices. 

• The capacity of this plant 
was greater than our needs, so we 
either had to cut it down or find 
new uses for plastics. About that 
time, scientists created new plastics 
in vivid, rainbow colors—marvel¬ 
ously suited to tableware, toys, 
smokers’ fittings and hundreds of 
such things. It seemed a long jump 
from dynamos and motors, but we 
had the plant and the piasucs, so 
we plunged into the new held. 

• 'famous designers went to 
work — skilled tool makers made 


hundreds of new dies — we hired 
salesmen who knew dishes and tum¬ 
blers rather than switches and plugs 
—and almost before we knew it, had 
an important new business on 
our hands. 

• Our first big hit was with chil¬ 
dren. They were delighted with 
fascinating dishes decorated with 
pictures of Mickey Mouse, Snow 
White, and other lovable people 
who live in story books, W^e have 
sold millions of dishes glorifying 
Mickey and his gang! And millions 
of gaily colored spoons, plates, tum¬ 
blers and kitchenware, all identified 
by the well known names they bear 
— Hemcoware or Safety ware. That 
ashtray on your desk, the plastic 
housing of your new electric razor 
or the beautiful plastic cabinet of 
your bedside radio—they probably 
are all of our make. 

• Today, this plastics plant Is 
busy with orders from chain and 
department stores from all over the 
country from sales organizations 
who use these products for premi¬ 
ums and novelties... and from man¬ 
ufacturers who are using plastic 
parts in their products. 

• To us Westinghouse people, 
trained as we are to do years of 
research before launching a new 
electrical product, this overnight 
success that seems almost to have 
come out of the air, is startling and 
refreshing. Actually, of course, it 
did take a lot of planning and good 
team work—but still, it’s fun to look 
back and see how Mickey Mouse 
came to join the Westinghouse 
family. 
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resuit in unprecedented ssvings as a eon- 
sequence The conrersion of ordinary chro¬ 
mium solutions to white chromium toliHlone 
■a a simple matter requiring mere addition 
of a special patented compound "Tntka- 
lite" to the original solution under certain 
conditions. 


Sanding Drum Has 
Inner Tube 

A SANDING drum which relies on an 
inflated robber inner tube to hold the 
abrasive band in place is being manufac¬ 
tured by Mall Tool Company. Finer fin¬ 
ishes, with less danger of tearing the work 
or putting excessive wear on the abrasive 



Air pressure holds the band 

hands, are promised The Mall Pneumatic 
.Sanding Drum is easy to apply to any flexi 
ble shaft maciune, bench grinder, or aenai 
grinder 

The drum is a lightweight aluminum 
casting, having a special, flat robber tube 
mounted on its outside face A fabric band 
and the belt of abrasive material are 
slipped over the deflated lube and into cor¬ 
rect position Then a few strokes with the 
air pump inflate the lube, and the bell is 
held firmly in place. 

The Mall drum can be fitted with anv 
one of several grades of abrasive belts, from 
very coarse to very fine The light weight 
of the aluminum drum is a great advan¬ 
tage when the device is used on a portable 
grinding tool that must be hand-held and 
carefullv manipulated in gnnding castings 
and finishing fine surfaces. — Aluminum 
News-Letter 


Lake Bromine 

T he American Potash and Chemical 
Corporation is installing facjlities at its 
plant at Trona, California, to recover bro¬ 
mine from products resulting from tha 
evaporation of Searles Lake brine. 

The bromine concentration in Searles 
Lake bnne is about 12 timAs that of s«a 
water, and since large quantities of brine 
are processed in the Trona plant for the 
recovery of potash, borax, soda ash, salt 
cake, and other chemicals, a considerable 
amount of bromine is available. Dunng 
1939 over 1,000,000,000 gallons of brine 
entered the Trona plant, carrying nearly 
10,000,000 pounds of bromine, or an aver¬ 
age of over 13 tons of bromine per day. 

Theoretically, the main Trona process is 
B cyclic one of alternate concentration and 
fractional crystallization In which the brine 
is ultimately evaporated to dryneu, wftb 
aeptration and recovery of the various Milts 
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ctinUinnl therein. Thus, m certain of the 
concentrated liquors, the bromine concen¬ 
tration reaches 100 times that of sea water 
It IS from such concentrations that the bro¬ 
mine 18 to be recovered as a by-product 

Desk Organizer 

A HORIZONTAL filing cabinet for use 
on a busy executive’s desk, where he 
can keep important papers that will need ; 
attention in the near future, has recently i 



In this horlxontal Aling cabinet 
there is a choice of 45 standard 
titles for identification of contents 


been developed Known as the Miracle Desk 
Organizer, this compact filing cabinet is 
equipped with classified folders large 
enough to take legal-size papers 

“Case Hardening” Concrete 

I T has been discovered that if concrete 
forms are lined with absorptive, finely 
textured material such as Fir-Tex insulat 
ing board, the concrete will develop a hard, 
dense surface which might be called case 
hardened The absorptive board case hard¬ 
ens the surface of the concrete by remov¬ 
ing trapped air and excess water Concrete 
formed with these boards possesses a very 
dense, voidless, outer layer extending to a 
depth of about one and one-half inches 


Tetanus Toxoid . 

T etanus is one of the most serious 
problems of wartime medical science | 
An open wound may pick up the germ from 
soil, manure, or ordinary highway dust 
Commander W W Hall, U S Navy 
Surgeon, recently announced that a toxoid 
for vaccination against the disease has 
proved so successful that after injections 
of two doses eight weeks apart, the individ¬ 
ual becomes a walking antitoxin factory 
He says, further, that the enUre Naval 
Academy personnel has been vaccinated 
against this disease and if wounded, will 
never again need to be injected with horse 
scrum or face the danger of serum reaction 


More Shaving Science i 

T he Mellon Institute fellowship of the 
Magazine Repeating Razor Company is ' 
enabling E J Casselman to investigate the 
variability in safety razor blades and its 
causes on the one hand, and the variability 
In shaving conditions on the other, includ¬ 
ing tbetr relations to user satisfaction fMr. 
Casselman wrote for Scientific American, 
November, 1937, an illuminating discussion 
ol some of his findings.) 

It has been found that there are tome 31 
variaUes in shaving conditions that influ- 
etkoe ciaer tatisUction, of which the more 
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THE HANDS OF 


GUTZON BORGLUM 
Sculptor 

Bom In tho rugged iplertdor of Idaho, hit accom- 
pbthmenlt are Ihoie of fh« pionMr . ouda- 
dous, hnaginaiiye, purposeful Hit slupendout 
Ml Ruthmore Memorial in Ihe Bloch Hillt of 
South Dakota it not more Imperithable than 
hit colossal head of Lincoln In Ihe rotunda of 
the Capitolor hit ylgorout hiitorK ttahies The 
world honort him at a great sculptor 
Outeoe Borghjre't WQfdi It a L o ea h t e t Ckmtogmpk 


THE WORLDS MOST HONORED 
HANDS WEAR THE WORLDS 
MOST HONORED WATCH 



The world honors distincuvo accomplish¬ 
ment m every field of human activity. 
In watch<‘B, no other make has been hon¬ 
ored as has Longines. Ten world's fair 
grand prizes, 28 gold medals and more 
honors for accuracy than any other 
timepiece have l>een awarded Longines. 

Today’s Longines watches are the 
finest ever, beautiful in appearance and 
possessing the charactenslic Longines 
ijuahties of great accuracy and long life. 
LONGINES-WITTNAUEn WATCH CO . INC 
580 FIFTH AVENUE, NEW YORK. N Y 



important are: tune of beard softemng, 
lemperature of softening water, hydrogen 
ion concentration of soap or other medium, | 
time elapsed since prior shave, and condi j 
non of skin and hair as influenced by fa i 
tigue, by sunburn and windburn, and bv { 
dietary factors The variation introduced j 
by these factors is roughly twice as great ' 
as that in the over-all quality of new razor j 
blades as produced by the better blade ' 
makers. A study conducted in supplement | 
lo this investigation has shown that there 
are some 24,000 hairs, each about 0 006 of | 
an inch in diameter, that the typical man i 
has to shave on his face and adjacent por 
lions of his neck. The effective length of , 
most safely razor blades may be considered 
to be divided into 240 segments, each 
0 006 inch long. It follows that the mini 
mum amount of work required of each such > 
segment in an average “onceover” shavi ' 
is lo sever 100 hairs. Still more work is re ' 
qiiired in the usual case where the skin 
IS shaved over more than once The degree 
of hair softening by the facial preparation 
before shaving determines in pan how manv ‘ 
hairs can be cut before the blade becomes | 
loo badly dulled for further use ' 


MILEAGE 

'^HE United Stales has far more 
high-speed railroad mileage than 
any other eountry Today, runs 
scheduled at 60 miles or more per 
hour total 65,034 miles, of which 
54,956 are completed daily Runs 
booked at 70 miles or more per 
hour cover a total distance of 8068 


I To Keep Cats Away 

A BOON to owners of cats is Pussy Scat, 
a new powder which keeps cats off 
chairs and beds and away from curtains, 
table legs, and other objects on which he 
likes to use his claws Pussy Scat is sprin 
kled lightly on or around the places that 
the cal must avoid It is harmless, invisible, 
and odorless to humans when used tn ac¬ 
cordance with the instructions Yet the cat 
smells It, and slays away It ends the 
“bedding of hairs on chairs, beds, rugs, and 
so on, and prevents other “cat damage” in 
the house Pussy Scat is made by the Slid 
bury Laboratory, makers of indoor and 
outdoor dog .cpellents 


Sprayed Mirrors 

INCE mirrors were first made, the silver 
reflecting medium has been applied 
lo the bark of the glass by a slow process 
of flooding the glass with the solution by 
hand The solution then must remain on 
the glass surface for 20 minutes lo an hour 
to secure a sausfactory deposit of silver 
After a long period of research, the Peacock 
Laboratories, Inc, a division of Libbey- 
Owens-Ford Class Company, have de¬ 
veloped a new process which involves spraj- 
ing of the solution on glass as it passes 
down a production line. With this process, 
12 square feet of silver film can be deposited 
on a glass surface in less than 60 seconds 
according to Chemical and Chemical Engi¬ 
neering News 

Two overhead contamers hold a silver 
ammonioaitrate solution and a specially | 


Are You 


'““^“'putting your spare time lo 
good advantage? 

'• • vone of the many who are 

seeking a new field to en¬ 
ter? 

seeking a means to save 
money wherever possible? 

If you are, here is 
a prartieal solution 
to your problem. 


HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the 
licginning of a fascinating 
hohhy; tlic groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles wliich can he 
manufactured at home 
proBtahly on a small scale. 


TF you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyclopedia of Formulaa * 
tS.SO postpaid (domestic) 

For sale by 

Scientific American 

24 W 40lli St, New York City, N.Y. 
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developed reducing agent From these 
tanks, the two solutions are forced by com¬ 
pressed air through a two-nozile spray gun. 
The nozzles permit the sprays to meet 
about seven inches in front of the nozzles 
so that the two solutions are atomized It 
IS at this point of mixing that the silver 
starts to precipitate. 

The hazard of chemical and handling 
damage occasioned by the variable of 
human skill is reduced to a minimum, since 
the glass plates, after being placed on the 
slat conveyor and washed are not touched 
by the operators until completely processed 

The silver reflecting medium deposited 
on the glass surface by spraying is said to 
be extremely white and brilliant, and to 
reflect greater detail, truer colors and dis 
tance It is a tough, tight, dense, homo 
geneous film with durability and longevity 


Versatile Laboratory 
Mixer 

D ES( KlBEl) as an "all-around labora¬ 
tory niixef” the Model “F" Labora¬ 
tory Mixer has been aiinounied bv the 
Mixing Li|uipnienl Company 

Aside from its portability and ease of 
handling, the chief feature of this new 



Increasing torque with slow speeds 


mixer is its adjustable speed friction drive 
It provides constant horsepower at the pro 
peller and increasing torque with slow 
speeds A tuin of a conveniently placed 
thumb screw increases speed up to a maxi¬ 
mum of 1750 revolutions per minute, or 
decreases speed until the mixer is barely 
turning over 

The new model, mounted on a special 
ring stand clamp, may be used on beakers 
as small as 300 cubic centimeters without 
spilling or “throwing out” contents They 
have been used on tanks up to 20 gallons 
in size to produce gentle agitation A con¬ 
venient carrying handle makea it easy to 
use as a hand mixer without clamp or 

This mixer is recommended for use with 
inflammable materials since the motor is 
totally enclosed. 


Optical Test for Cancer 

A new optical test that tells whether a 
person has cancer and whether, after 
operation, that cancer has been succeMfully 
treated, is claimed by Dr. M. W. Metten- 
Wtar, New York aurieon, connected with 


CAIWO 


Where Science Ends 
Hospitality Begins 



The Waldoif, foi example, is a magnificent «t'ientific 
ai hievement. not only dependent on «fien(e when it 
wav. limit, hut (oiilmuously dependent on man) sci¬ 
ences for the efficieni ) of its. operation 

But every man of scientific turn of mind knows 
what we mean when we sav that hospitality, in his own 
home no less than in the Waldori, is something waim, 
living and human that survives scientific detachment 
And It IS that ahilit) to preserve the human touch, 
in spite of all oui (lo< kwork schedules and cffirieiirv, 
that gives the Waldorf its unique reputation for main¬ 
taining close, cordial and communicable contacts 
with Its jiatrons 

Besides, this year, when you come to New York, 
you’ll get so much science at THE FAIR, that it'll be a 
genuine relief each day to return to the hospitality 
of The Waldorf-Astoria' 

THK 

WALDORF-ASTORIA 

PARK AVFNIIE 49TH TO 50TH NEW YORK 

THE MOST EXTENSIVELY AIR-CONDITIONED 
HOTEL IN THE WORLD 

=================^ GAiWD - 















SCIENTIFIC AMERICAN 


JUNE . WO 


SCIENCE fRONT 

1939 

By F. Sherwood Taylor 

DitcuMioiu of tKe latest discoveries 
in many fields, put into layman’s 
language by the author of "The 
March of Mind”. 

^2.50 all bookstores 

The Macmillan Company 

60 Fifth Ave., New York 



uI opponunliMi lot 
B aa i n esr t . Lincoln'i 2 year . 

tiifaif AirpUn« D«itsa and _ 

protrta you for •nfinaonnf poution with 
Aifplana Buildar or Airlina Lincoln*! Fl^ 
tnc and Machanici Training, APPROyED 
iy V S Ct*tl A^onauUct Authority pra- 
parM you for Gov>t taati for Pilot or Machamc! 

Part tine amploymaat for board and room while 
in training. R'*/T£ TODAY for rompUtt infor- 

UNCOLN ACMONAUTICAL INtTITUTC INC. 

LINCOLN AINPLANE O PLYING SCHOOL OlV. 
fSlO Aircraft Bldg.s Uncoln. Nabraaka 


Seientlflc & lAboratory Apparttui 
Catalop * In/ormation on loViowine ai 10< 
ULTRA VIOLET (BLACK) LIOHT AL 


__J LIOHT it POLAROID 

ORATORY APPARATUS 


^ Writt*”TODA^T“* '“‘O'*"* 

CBCSCENT TOOL CO . Dept H-S. CINCINNATI. OHIO 



Experimental and Model Work 


HENRY ZUHR, Ine, 187 Lsfsystts 8t., N. Y. C 


jM. 


CASH PAID for iDseGta-^buttarfllee, 
Good ^c*sb 1***^** Uat*fn 
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PATENT 




poufuS 


S 8i!^Y»rtor''lfi5li«J!° ifSaS^Sl! 


St. Clare's Hospital. In a preliminary 
scries of .T2.5 cancer cases, the test is rn 
ported to have proved 96 percent correct 

Developed from German studies reported 
over the last 30 years, the Mettenleitcr test 
involves ihe measurement of the densities 
of a number of samples of the person’s blood 
serum by use of an inlerffrometer The 
blood serum from the patient is mixed with 
an extract of human cancer cells from a 
patient knovnn to have carcinoma of the 

Varying amounts of the suspected pa¬ 
tient’s blood serum are placed in four lest 
tubes containing equal uinoiints of the 
rancer extract After incubation and set¬ 
tling. the densities of the four dilutions 
are obtained, and plotted out grapliieallv 
The curves are reported to show a eliarac 
teristic difference between lancerou. and 
the non-cancerous blood serum — bcicnce 


ALCOHOL 

PRODUCTION of ollivl alroliol 
* for December, 1939, wu. 22,080. 
109 proof gallons, while the pro- 
durtion of specially denatured al- 
loliol was 10,502,486 wine gallons. 
For the corresponding month in 
1938, the figures were 16,780.614 and 
8,372,981, respectively 


Ink Crust Solvent 

P RINTING plates, type, fountains, half¬ 
tones, and other printing equipment 
often become roalcd with bard incnistcd 
ink, but a new solvent tailed Fedroid in¬ 
stantly removis siuh incrustations, leaving 
no residual odor or film of gr< ase This 
material is a compound of several chemical 
ly pure solvents and will not injure fabric, 
wood, paper, or the operators’ hands It 
leaves metal surfaces bright and ilean with¬ 
out pits, etching, or other effects of chemical 


Weight Gain and Loss 
IN Women 

A regular gain in weight of about 
two pounds during one week in every 
month, with subsequent loss of this gained 
weight, occurs in about 50 pcrient of wo¬ 
men as a result of monthly variation in sex 
hormone activity, according to Dr George 
W Thorn, of the Johns Hopkins School of 
Medicine, Baltimore This weight gain, un¬ 
expected and perplexing, has caused much 
disioiiragement to women on rediiring dirts 
and even to the phvsirians prescribing the 
diets. Dr Thorn pointed out The two 
pounds gained is due in part to retention 
of excess quantities of water and salt, as 
a result of the regular change in sex hor¬ 
mone activity — Science Service. 


No More 
Leaky Faucets 

D o YOU know anything more annoying 
than the steady drip of water from a 
leaky faucet^ Well, did you ever do any¬ 
thing about It, besides trying to twist the 
faucet down tighter? If you’re like most of 
us, you put oil insuUing a new washer as 
long as possible. However, one designer did 


Esiablifhftd 1853 

Corn Exchange 
Bank 

Trust Company 

13 WILLIAM STREET 

and 

74 Branches located in 
Greater New York 



The New Improved 

PIERCE CHROHOGRAPH 

mis TIME-SECIIIISS4ISrUCE-SrEQ)l 



Think of gening, for only $19.75 — 
not only a more accurate timepiece, 
but ALSO,- 

1. A STOP WATCH that at the touch of? 
a lever checks OS' the time in seconds; 
and fifths of seconds! 
a. A TACHOMETER that gives you at € 
glance the exaa speed at which any 
moving object is traveling over at 
measured distance' 
a. A TEliMETEIt which tells the dis^ 
Unce you are away from any simulta¬ 
neous source of light and sound! 

WRITTEN GUARANTEE 

Smart, trim and compact, 'he Pierce 
,4-in-l Watch is simplicity itself to 
operate. And it's unconditionally guar, 
anteed against any mechanical defect 
for one full year! 

See this amazing Pierce Watch at any 
good Jeweler or Sporting Goods dealer 
today, or write for FREE hterature. 


t'wrc. W.wh Company—Dopl S 
22 W..t 4«lh Stm, N.W York, N. Y 

I un mcloiing #19.7S □ #34.75 (for 17 J 
rj^low gold fillwJ) □ for which Mnd Were* 
Chronogreph .. doKribod. Sand dMeriptiT. 
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GET FREE BOOK 



Clarence A. O’Brien 


8EGISTEI!€D PATENT ATTORNEY 
D»pi 0F4, Adamt Building 

WASHINGTON, D. C. 



Learn to Speak FRENCH 

SPANISH. GERMAN or ITALIAN 

ThisNewWaYrXfyZ- 


FREE 


BOOK 


cxpltlnii imulni: Cortmanhone method 
—fflilch aclusll> Riarte mn Hiiioktrm 
a foreign language AT (INCf' Learn 
quickly, tasll) at linmi In a)i8ri time 


Write for fret bouk 'Tin (nrllna Shun (nl ' Nn 
otiUgatlon State languige Interealeil id 

eWTHU RMDEIIIY. ten 188, IBS Weal Will SI .MewYerkCily 



Miracle Desk Organizer $^95 

• Find those important papers U • 
. . . at your fingertips always 

Hcre'a the NEW, senaible way lo keep unfinithed 

OiLi^ popors Keep! your d«»k tidv Take* local 
alM B«autifut cabinet Inciudea 12 oelf 

cUoailytoir Folder*^ with ntio in 22 CMt gold^lot 

Hlracto D«tk OriiPlzir, 651 Sth >r., Rgw Yirk, N. Y 



I tals ralird IceoLlc. This is claimed by 
Chemical and Ckcmual Engineering News 
I In he the first substance which permits 
year’round, unrcfrigerated ice skating. 
It was conreived by Bessie Pastor Berliney 
some years ago and is now manufactured 
In the Iceolite Corporation. 

Iriolile has a number of advantages, not 
tho least of which is that it has better wear¬ 
ing qiialiliis than natural ice and may be 
ri siirfared rasilv and inexpensively Ex- 
riplional durability and fast glide are 
< hararlrriBlic Furthermore, it is harmless 
to person and clothing Its standard eolor is 
a light water green but other colors may be 


Baked Aleminem 

A BAKED aluminum finish of exc'p- 
lional beamy and resistance is a n< w 
(levelopnu nt III industrial finishing Called 
Hen site A ,31.1, It is niade by Herosite 
ami ( heimral ( oinpany The apfiearance 
is that of tarnished silver and it is, thcre- 
fori, altractivp for household deviifs sm h 


Sf)EET10N TO THE PkOBEEM 
OF THE Pentagon 

L A^T of I leiiu iiani ('oinmaiidi r Kap- 
I Ian's sines of If problems, lieginiiing 
111 llie April, 1919, nmnlier, skipping to the 
Siplimlier number of the same year, and 
app'aring n gularlv thereafter in this do- 
porlmi lit until last month, ha* the follow¬ 
ing soliihon 

( oiisider till Iriangle shown in tin sketch, 




sm sin 60'-' 

which redures to 

sin ^ = ’i sec IV- sin 60° 

If = 26^-38'02" 

Adding this value of if lo 60" and sub¬ 
tracting from 180’ gives 

j 0 -•= 03° 21'--,S" 

0 + li° - 108°-21'--,8' 

wliirh IS the value of the angle of the pen¬ 
tagon al either extreinilv of the base 

Completing the solution of this triangle, 
we have 


sin 0 sin 60° 

Taking next the triangle whose angles are 
Cl, 45“, and 135°—S, the sine law again 
yields the relation 


as radiators, pipes, washing machine parts, 
refrigerators, and many other types of ap¬ 
paratus such as auto heaters, fans, blowers, 
airplane parts, and the bke. 

The new finish has excellent adhesion 
and high resistance to mechanical abra¬ 
sion and weathering It is said to have 
withstood siictessfiilly 450 hours of con¬ 
tinuous exposure to salt spray, a test that 
would badly injure an ordinary coaling 


New Powek to the Farm 


W. 


[TH I 


mplctely poi 
$1500 The new i 
i/e J,(K10,000 moi 
ami will siiiiplc 
•l.OOO.OCO liigg.r 


wo- and three plow irac- 
s small acreage farm can 
aer equippiil for less than 
small models will mechan- 
re farms, it is estimated, 
nienl larger iratlors on 


'Irailors are rapidly attaining liiglnr 
slaiiddnls of engineering and refinement 
Mon powerful and (ennomnal to operate, 
irinily strcumlimd, with self-starters, im- 
closed cabs nibln r iires, and other ap¬ 
pointments, tin van m idacing older modi Is 


vm -Ji sin 4V 

Combining and iliminating z from the two 

'vm-5."-' sin <H°-2I'-',8" sin 4',° isr 60° 
and ^ -,4^.r,’.47" 

Two olhir angifs of tin pentagon will have 
a magmliidi, laiii of 

nr,"--!) -f 9 -- I07°-02'-IV 
and the angle al the top will he 
2'j - 100° II' 14" 

The (onsiriii lion i« not exait, and is tn 
error liv the umoiirit the angles fall short 
of or cxieed 108° 

Tho pintagon prohlem shows a eoiislrur- 
lion for a rigular pentagon, which is al- 
iribuled to Alhrecht Durer, (rerman painter 
and ingraver, who lived from U7] to 1528 
It IS not an exact nmstruclion, but it is a 
very giMid approximation The method of 
(XKUling It IS so simple and practical that 
none of its aci uraiy is lost in the proi ess 

F irst of l-imtenant Commander Kap 
Ian’s now completed problems were the 
five proposed in the .April, 1939, number, 
page 219, these bung enlilled The Prob 
Icm of the Crossed Ladders, The Problem 
of the Spheres, The Problem of the Barge 
on a Rock, The Dog and Rabbit Problem, 
and The Second Dog and Rabbit Problem 
More problems were published as follows 
September, 1939, page 171, Problem of 
the Circular Pasture. 

October, 1939, page 236, Problem of the 
Cylinder 

November, 1939, page 301, Problem of 
Uie Weights. 

December, 1939, page 361, Problem of 
the Swimming Dog 

January, 1940, page 42, Problem of the 

February, 1940, page 110, Problem of 
the Chord and Arc 

March, 1940, page 173, Problem of the 

Medians 

April, 1940, page 237, Second Circular 
Pasture Prohlem. 

In every insunce except the first, the solu¬ 
tion to these problems was published in the 
number following the dales slated above. 








VOI K I IKI AKMS 


and FISHING TACKLE 

Conducted by A. D. RATHBONE, IV 



WELCOME, Fishermen! 

G entlemen of Uic angle, vse wcironK 

Mni to this (>aihiTing pljtt of ninirods 
and fishermen' AAilh this isBiie, the pun 
fanciers move along on the bench to fnaki 
room for their brother sportsinin, the clan 
Ilf rod and nil And vet we Rtronglv siis 
pet I that many of yon who havi been visit 
lira to this inoiilhly round tabh on armii and 



ammunition need but to glance in your 
'having mirror of any morning to hud siimil- 
taneously the reflection of both an angler 

We take our sports in season, we Ameri¬ 
cans, and come fall or winttr, w. think of 
upland game and deer, of wildfowl and in¬ 
door range targets Win n spring, with her 
outdoor stimulus, bursts upon us, our 
thoughts may stray from tin laiegory of 
traji clones, loads, long shots with scatter- 
guns and the reverberating roar of indoor 
pistol and rifle fire to nalms piscatorial. 
True, the shotgun enthusiast comes into his 
own with the nice weather and the flight of 
skittering skret and trap targets Outdoor 
ranges are active, woodchucks must ho wary 
indeed to avoid the ardent rifleman,_ but 
many a gun addict is lured from the smell 
of powder by memory of l/aak Walton's 
immortal. “Oh, sir, doubt not that angling 
IS an art. Is it not an art to deceive a trout 
with an artificial fly?” 

All these occupations have come to be 
parts of our lives largely through scientific 
development and research Without science, 
the knight of the bowing rod and the de¬ 
votee of the trigger would alike miss many 
of the pleasures which are their’s. Accord- 



LOW-COST SPOTTING SCOPE 

Mfe have found" says 

F. C. NESS 


inglv, from now on lliis department will 
strive 1(1 offer to both hunter and fisherman 
news, di VI lopmcnls, and < ontroversial grist 
for lliiir respective “hot stove” mills Wel- 
loine, fisherman' Hail, guniiir' 

In the Spring—Skeet 


19i(> Iroin National Sjiort^man and llunltnf! 
and Fishing magazines for eliristuiing their 
niwlv spoiisiired shotgun sport "skect" — 
Nundanavian dirivalmn, meaning, “to 
shoot lo arms and dinniunilion makers, 
(lothing manufarliirers, silvir siiiilhs and 
the r "s friasiiry huvi, sinci tin n, gom 
aiimiallv liundrcils of tlioiisaiids of dollars 
for guns, shells, ‘ liinls," traps, shooting 
lacki Is, uniforms, insignia sportswear, i ups 
and otiu r Irophn s, and I< di ral cx< ise t.ixes 
on “holgiins and shills 'I o mnmin rahle 
III Ids and iliihs go ngiihirly 8 l),Ut )0 skei I 
di volt I s of all agt s, liolh sr xes, in any kind 
of widther, from humble bonus and mag¬ 


i'volved in 191'>, inlrodiired in 1926, 
sheet’s still sky rocketing popularity lon- 
tiinns lo pleasi its sponsors, diliglit giin 
and niiimtioiis piopk, coniriliule its share 
of I III Ic Sum’s spec idl taxes, and intrigue 
III w (onipilitors E'roin modest and si at 
lered inceptions at Ballardvole, Massai liu 
sells, Idmonds, Uashinglon, and \allialla. 
New Aork, skect rhibs arc numbered m 


0.F.M0SSBERG& SONS, INC. 

3505-C St John Street, New Haven, Cmm. 


Th» “FCWBET” tHOTQUN CLKANW 
^ * LEAD REMOVER, riat Brotae AUor 

K cli-’anln* tlone by «](«« In- 


wt wlH ship dlrtct Specify e^uie wanted 

DAIRY SPECIALTIES, INC. 

Sandy Hook, Conn. 


Captain Grant Rteng 


MANHATTAN GUN&REPAIR SHOP 

EXPERT GUN5MITHING 

Repair, Remodel, Reblue, Restock, end refimebuic 
of any dom«»tic or foreijra shotgun, nfle. pietoiy 
revolver end eutometic Rough turned for 

shotguns and rifles 

Wm Schiessl 3 4 West 44Ui S«. 

Prop and Master Gunsmith New York City, N. Y. 

MMY-RAVV BARMINS 


Sun Hairnet 75 Rope Larlet .75 

Spnngfield Rifle 45/70 C/F »4J5 
ISth Annivereary CaUlo* 18*8—19*0 38* pofei, over 
3 000, UluatreUorui ol pUtoU. rlflee, daegen. medal*, 
saddl^^ete , mailed for 80 oenU Kew olroalar lor 

franciUannbrmansons.soi Bi«a<l«av,llawYaHl 
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S K E E T 

and how to 

SHOOT IT 

By BOB NICHOLS 

To the »keet devotee thii book 
wfll be a friendly, helpful critic 
in pointing out pouible existing 
fiuilts of form, stance, ht of gun, 
tar^ lead, and other factors 

may have tended to inter¬ 
fere with perfect scores. To the 
inexperienced skeet shooter it 
win be a complete and competent 
guide to the above named 
phases of the sport, as well as to 
choice of guns, constructive sug¬ 
gestions and extensive informa¬ 
tion on eyes and shooting glass¬ 
es, clothing, 6eld lay-out, and 
the entire game from station one 
to station eight. The author 
writes in clear, graphic style, 
gained from his own extensive 
experience in skeet shooting and 
from his knowledge and back¬ 
ground as Arms, Ammunition 
and Skeet Editor of Field and 
Stream. (177 pages, 6 by 9‘/( 
inches, 46 illustrations.)—^3.60 
postpaid. 

For Sde by 

Scientific American 

24 We« 40th St., New York, N. Y. 



I thousands, have attained to sumptuousness 
' and social status «f country clubs, number 
among ultra • democratic memberships 
butchers, bakers, candleaUck-makera, who 
contest shoulder to shoulder with bankers, 
1 exeeutives, auto manufacturers Interna¬ 
tional accolade has been accorded skeet by 
adoption in Belgium, Canada, England, 
I Egypt, France, Germany, Norway, Sweden, 
j South Africa, South America Credit for 
I nkeet's universal appeal goes to its sporUve 



Skeet guns 


rompeliliuii, its \ear-round opportunities 
I to dupbcate field shooting conditions fur 
practicing bird hunters, the inherent desire 
I to fire a gun, and the never outgrown, adoles 
I cent thrill derived from deliberately smash 
I mg something 

[ Named Captain of the 1W9 All-American 
^ skeet team, big, blonde Grant llseng hails 
from California, participates in tournaments 
ail over the map, holds such titles as tht 
[ Great Eiaslern 20-gage, the California State 
' 20-g8ge, small gage, and high over all, and 
I boasts a season’s all-gage average of .986 
I on 1530 targets Illustrative of types of 
guns which will powder millions of birds 
; m 19-10 are the Marlin Model 90. “Skeet 
' king,” over-and under, the Winchester 
I Model 12, repeater, the Francotte Model 
: 25, double barrel; the Remington “Sports- 
j man” automat ic To benefit skeet neo 
phytes, “Bob” Nichols, Field & Stream fire- 
i arms editor, has exhaustively covered the 
I subject in his liook, “Skeet, And How To 
I Shoot It ” 


Who'el Raise the Cane? 

I T’S possible that your favorite trout, 
bass, or salt water fishing rod traveled 
I much farther before it came into your pos- 
[ session than it has since, for Tonkin cane, 
I that sturdy, virile, properly flexible back- 
j bone of America’s choicest rods, is grown in 
China The Waitsap area, near the borders 
of Kwangtung, Kiangsi, and Hunan prov¬ 
inces, some 175 miles north of Canton, is 
I probably the birthplace of your favorite rod 
^ Although bamboo grows in many sections 
of the tropics and subtropics of both hemi- 
1 spheres, none of the growths offers the neces¬ 
sary rod-making qualities found in cane 
, from the Waitsap area, where climatic con¬ 
ditions produce almost perfect bamboo, 
Calcutta cane advocates notwithstanding, 
and where our future delicate “fishing poles” 
are known locally as “tsing lee poles ” 

I For many years Tonkin cane was sys- 
t tematically harvested by the Chinese popu- 
I lace and carefully seasoned in enormous 
j compounds, comparable in an Asiatic way 
' to American lumber yards It was then 
I rafted down the Bambus River to Canton, 

I transferred to Hong Kong-bound river boats, 
then re-loaded again for its transpacific voy¬ 
age. Today, however, to a large extent, the 
Chinese have been driven out of Waitsap 
and the Japanese govern the land where 


grow our future split bamboo rods. Reports 
differ as to harvest, and, consequently, as 
to imports of Tonldn cane under present 
circumstances. One importer claims no Ton¬ 
kin is being cut or stored A well-known 
rod manufacturer says that although Ton 
kin is popularly supposed to have ceased 
coming into this country a year or two ago, 
the Japanese now control the entire crop, 
employ Chinese labor, and that thus far 
there has been enough on hand to supply 
the makers of high-grade rods Be that as 
it may, there seems to be agreement on the 
score that our future supply of Tonkin cane 
could and may be threatened 

When the much traveled Tonkin cane 
gels into the hands of the good rod manu 
facturer, it is split, not sawed, because, by 
splitting, the natural gram of the wood is 
followed and a stronger rod results If you 
were to cut a section out of your rod, you 
would probably find it composed of six tn 
angular strips of bamboo, neatly matched 
as to similar gram, and, if it’s a really good 
rod, the inside apex of the triangular pieces 
of split bamboo would be hard and firm, 
like the outer edge Without this stout 
heart, vour rod would be flimsy and spine- 
bss To avoid sikIi wilting action, manu 
(aitiirers <d quiilitv rods use only butt 
pieces of Tonkin in which the bamboo wall 
IS of sufficient thickness to permit splitting 
the triangular strips without encroaching 
on the pithy lining of the cane 

Having mentioned that you would prob 
ably find your rod composed of six Iriangu 
lar strips. It’s apropos to state that this type 
of eonsIriK tion is used by rod manufacttir 
irs today after exhaustive tests and because 
It has proved most satisfactory throughout 
the years Behind the adopuon of the six- 
sirip rod, however, lies a brief history of 



ing How rod sections are fitted 

these fish begetting instruments. In 1847, 
a Mr Little, of 15 Fetter Lane, London, and 
rod maker to his Roval Highness, Prince 
Albert, begun making rods from “three rent 
pieces ” Thomas Aldred, another London 
er, inaugurated his three-strip process about 
ihe same time An Easton, Pennsylvania, 
gunmaker, Samuel Phillipi, brought out a 
four-strip rod in 1862, and was followed 
eight years later by H. L Leonard, of 
Bangor, Maine, with a six-strip construe 
lion. The well known Hardy Brothers, of 
Redditch, England, offered their alx-stnp 
rod in 1882. 

But getting back to present-day methods 
of rod manufacturing’ Nodes, which are the 
regularly spaced knobby parts of the bam 
boo, are st^gered in assembling the tri¬ 
angular strips so that bo two nodes will 
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come oppo«4te each other. When atripa are 
iipLt for rod construction, these small areas 
of tough cross grain must be spaced so they 
will alternate in any given section. And 
speaking of sections, rod makers cannot 
emulate the assembly line of auto manufac¬ 
turers They do not build a supply of butts, 
pick up any mid-section from the rack, and 
end up with a casual tip, or tips. No, sir! 
When you buy your trout rod from your 
favorite dealer, you may rest assured that 
if It bears the name of one of America’s 
leading manufacturers, it has been properh 
matched as to grain, and that it is the prod¬ 
uct of a careful “tailor made" process Like 
wise, the strips have been selected with an 
eye to exact fit at each ferrule, so that it has 
been unnecessary to cut down the bamboo 
to attach the ferrule 

As to which rod, how long, what weight 
— that’s a story in itself The decision rests 
on many things, including type of fish, lake 
angling or stream fishing, and the size of the 
latter Are you going to fish fresh water or 
salt seas’ Will it be wet or dry work for 
trout’’ Or is it salmon’’ And it can be bass, 
pickerel, panfish An outstanding factor is 
the preference of the fisherman, himself 
toward the “feel” of a rod Nevertheless, 
you can’t go wrong on a product of any of 
the several widely known American manu 
facturers, each of whom offers extensive and 
expert advice on rod selection and a sail* 
factory variety from which to choose 


“All-American” 

Trout Fues 

T here is probably no more controver¬ 
sial subject among anglers who use arti 
ficial luros than, “Which are the best flies’” 
A year ago National Sportsman printed one 
of our stories entitled, “What Fly, Mr Fish 
erman’” and accompanied it with a ballot 
and an invitation to the nation's trout ang 
lers to designate their choices They were 
asked to name the six dry flies, six wet 
flies, and aix streamers or bucktails they 
had found most productive The poll drew 
replies, some most emphatic, from 23 slates 
and named 319 different patterns Using a 
point system of scoring, it was found that 
Royal Coachman was the decided favorite 
in both dry and wet classifications The 
idea back of the story and its seejuel (Na¬ 
tional Sportsman, March, 19-10) was to at 
tempt to simplify the perplexing problem 
of selection of trout lures, of which there 
are over 10,000. We figured that if enough 
of the country’s trout fishermen told us 
which flies they had found most successful, 
we would have something to offer toward 
settlement of that ever ponderous question 
With that in mind, we sent the completed 
data to The Weber Lifelike Fly Co., who 
promptly furthered the idea by printing a 
folder depicting both national and regional 
results of the survey They capped this by 
packaging “The All-Amencan Fly Selec¬ 
tion,” incorporating the six winners in each 
of the dry, wet, and streamer-bucktail cate¬ 
gories within one box. Now we don’t for a 
moment contend that possession of a set of 
“All-American” flies is a panacea for all 
trout fishing ills, and neither does Weber 
Like the choice of a rod, individual prefer¬ 
ence and experimentation will, within cer¬ 
tain sensible linutatlons, ultimately deter¬ 
mine which flies you like best As one voter 
In the survey so aptly put it, The manner 
in tritich the lure is preeented and worked 


has made many a poor lure productive and 
many a good lure fruitless.” However, sev¬ 
eral fishermen have told us that the survey 
helped, and if you’d like one of the Weber 
folders showing complete results, just let 
11 * know 

Pot-Shots 

AT THINGS NEVl 

W R (“Bill”) Weaveh, maker of that 
sensational 1-power shotgun 'scope, as 
well as the famous Weaver 330 and other 
scopes for small and large bore rifles, 
has announced a substantial reduction in 
Ihc prices of his scattergun ’scope. This 
product hat proved such a boon to begin¬ 
ners and to others who want to improve 
their ahooting that the demand haa in¬ 
creased to the point where production 
tools and quantity manufacture have be¬ 
come possible, thus bringing about the new 
price of $19 on the Typo T mount, which 
formerly sold for $27 50 The type B mount, 
which used to sell at $.11, can now be had 
fill $22,50 


W iiLN Kipling wrote, “Boots boots -boots 
— hoots—movin’ up and down again'” 
111 , of course, had in mind the incessant 
tramping feet of an army, but the quotation 
could as well refer to the army of trout 
hshermen who slosh up and down the 
nation’s streams and rivers Without a good 
pair of bools the trout angler is lost. 
There's nothing which so literally and 
hguratively dampens the Waltonian's ardor 
as the constant trickle of ice water into 
the rubber casing about his pedal ex¬ 
tremities With that in mind, the Goodrich 
Footwear Division of the Hood Rubber Co, 
Inc, announces a new wader-top boot with 
light, flexible rubber legs extending well 
above the knees to provide longer wear and 
reiluce danger of snagging Special fabric, 
coaled with highest grade rubber com¬ 
pounds, 18 used in body portion for light¬ 
ness, flexibility, and long wear Another 
feature which will be welcomed by every 
angler who has at some time slipped and 
gathered himself a bootful of water is that 
these waders can be turned completely in¬ 
side out, right down to the insole In a 
unique pamphlet called, “Fishing Facts and 
Fancies,” the Hood people display all their 
wares and offer some authenticated "tall” 
tales, such as the one about the catfish 
found in a tree. 40 feet above ground, the 
Hah water deniiens of New Hampshire’s 
fresh water lakes Drop ue a cord and we’ll 
send Tou a copy 


Ithaca Gun Company announces a new 
member of its popular “Model 37” 
familv New arrival la Ithaca Model 37R, 
a repeater, available in 12 gage with 26, 
28, 30, and 32 inch barrels; in 16 gage with 
26, 28, and 30-inch barrels; in 20 gage 
with 26 and 28-inch barrels, all with any 
standard degree of choke Outstanding 
feature of Model 37R la “dead level” solid, 
raised nb with no dip, no sway, no ramp 
to interfere with true sighting plane. The 
“dip” found at rear end of sighting nb on 
several makes of popularly termed “rib- 
shotguns”, causing difference in height 
between top of rib and top of frame, has 
been eliminated- in Ithaca’s Model 37R, 
thereby eatablishing absolutely straight 
sighting plane from the breech to the very 
muscle of the barrel 


If You’ll Pay 



PLUS A FREE SAMPLE OF 
ORIGINAL RUM&MAPLE 



PLUS A CATALOG 


TH« HOU» OF WKTMtNSTlR ITD^ C0tal»o »« 
Plp« ond Tobocco borfoint and tawnd odvka *• 
pip% tmobori will ba oant FRIL S^d 2t 
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THE HOUSE OF WESTMINSTER, LtiL 

193-M Fourth Uvawia. Naw York, W. T. 
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Conducted by JACOB DESCHIN, A. R. P. S. 


FAMOUS 

OPTICAL FINDEP 

Bessa 

CAMERA 

With F4.5 VOIGTAR LENS 

In Compur Shutter 

.(’27” 

FORMERLY $35.00 

The Bessa is a tight, compact two- 
size camera with speeds up to 
1 /250th part of a second that en¬ 
ables you to make 8 pictures 2 V 4 x 
3 !4 or 16 vest pocket pictures Uses 
No. 120 or 620 film. It is fitted with 
a direct vision optical finder as 
well as a waist level finder. Has 
handy trigger release on outside of 


See It demonttrated in our store or 
send check or money order to Dept. 
S.AJi. Postage Prepaid. 

TRADE IN YOUR OLD CAMERA 


110 West 32nd St., N.Y.C. 

World's Largest Camera Store 
Bolit on Square Dealing 


I Aping the Masters 

EE, I wish I could light a subject 
Xjr that way,” is an expression one 
often hears from amateur workers as they 
admire the pictures of professional photog¬ 
raphers. The fact it that the difference 
between professional and amaleur lighting 
IS largely a matter of volume, although 
other factors must be taken into considera¬ 
tion, such as a difference in subjects and 
make-up, the fact that professional lighting 
results are frequently aided by after-work 
on the part of the retoucher, and a differ 
enco in the quahty of the light provided by 
professional equipment and that available 
to the amateur worker 
Acting on the suggestion of Norman A 
Schuele, an enthusiastic amateur photog 
rapher and Advertising Manager of Revere 
Copper and Brass, Inc., we recently inter¬ 
viewed Bruno of Hollywood, and then re- 
I ired to our own modest studio to see what 
could be done about it Bruno, as you may 



By Bruno of Hollywood 


diffused floodlight far back in the room The 
distance of this latter light must be adjusted 
10 provide just that amount of light that will 
suitably fill up the shadows without inter¬ 
fering with the lighting effect provided by 
the spotlight An approximation that may 
be employed by the average worker is shown 
in our illustration, in which a Photoflood 
ivpe spotlight was used overhead and a No 
1 Photoflood bulb in a Kodaflector set back 
of the camera at an angle of about 30 
degrees to the subject Little attempt was 
made to duplicate the Bruno picture except 
as to light placement Since it is not usually 
practical for the amateur to use a spotlight 
directly over the subject, the spotlight used 
was directed overhead as nearly as possible 
The Lorraine O’Day portrait was hghted 
in considerably more complicated fashion 
Two 1000 watt flood bulbs were placed six 
feet from the subject at an angle of 45 de¬ 
grees to the latter and eight feet high A 
1000 watt floodlight was placed at the same 
angle on the other side of the face but lower 
and twelve feet away A 1000-watl spot¬ 
light was used for the head and a 2000-watt 
spotlight illuminated the background In 
our example, we substituted two No I 
Photofioods for the light six feet from the 
subject, but because an eight-foot extension 
was not available we used one about 6Mi 
feet high For the shadow side light 10 feet 
away fiom the subject, we used a No 1 
Photoflood A Photoflood-type spotlight was 
used instead of the 1000-watt spot used by 
Mr Bruno and for the background we used 
a No 1 Photoflood illuminating a monks- 
cloth background 

An exact reproduction of the lighting as 
seen in the print cannot, of course, be 
(laimed for our examples, because, in addi¬ 
tion to the necessarily more efficient light- 


glamor In his studio in New York, he is 
known as the man who makes them “look 
like Hollywood” even when they “come 
in looking like New York " He achieved 
his national reputation while in Hollywood, 
where he made a specialty of photograph¬ 
ing stars and would-be stars The technique 
I hat he employed in this work he brought 
with him to New York 
Mr Bruno has been kind enough to per¬ 
mit reproduction of two of his pictures as 
examples of the “straight” and the “glamor” 
techniques he employs The picture of Lor¬ 
raine O’Day IS an example of the first, and 
that of Virginia Wilson, of the second. The 
latter had the simplest lighting- a 1000-watt 
spotlight directly overhead and a 1000-watt 
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ini: unite oi the proiesNonnl, there i» ahu 
the lector that the proieesionel’t prinU were 
nude hr conuct Instead of the enlarging 
method uanelly employed by amateur work- 
era these days, and also because the pro- 
fesalonal’a prints must usually be retouched, 
at least in a moderate way 
Our thesis, however, is based on the fact 
that, although necessarily modified because 
of difference in lighting equipment, the 
amateur worker may copy the lighunga of 
the professionals and successfully achieve 



the lighting effects of the latter Chiefly, 
It IS a rase of light placement and light 
volume Professional lighting effects can he 
studied and the various lights identified by 
studying the shadows cast by the subject’s 
nose, lower lip, chin, and so on Practirr 
of this kind will help voii to arrange your 
lightings and to achieve satisfactory illu 
mination of your subjects 

Dentists and 
Photogbaphy 

T flE part played by photography in the 
professional as well as ihe leisure life 
of the dentist was surveyed in the March 
issue of Denial Survey, in which it is staled 
that ‘'thousands of dentists are numbered 
among the most enthusiastic camera fans 
to be found anywhere” 

"Photography has a particular appeal for 
the dentiat," the article eaya, “for through 
it he can make a hobby serve him as a tool 
in hia daily work Pictures can be used to 
the greateat advantage in patient education 
aa a simple, effective means of showing the 
importance of dental care. Projection of 
slides brings home lessons that the dentist 
can never inculcate by demonstration or 
word of mouth The patient's own case can 
bo personalized in a way that wins him at 
once to the necessity of adequate treatment 
“One dentist has made an album of ‘bc- 
fore-and-afler’ pictures which he uses to 
demonstrate to patients what different types 
of restorations will do for them by the im- 
prorement that has been accomplished for 
other patienu. 

“Color photography has recently come 
Into its own and now enables denUst pho- 
tegrapbers to aohiere even more remarkable 
remlta. ^ith the still camera it givea them 
the most accurate record of the stages of 
their important cases. The method of treat- 


Lorraine O’Day lighting 

mcnt can be followed with the mutton pic 
turn camera, operated by an assistant, and 
in the class room, al clinus and dental 
meetings, motion picture phulogra|>liy in 
lolor helps spread undergraduate and post 
graduate education liy demonstrating in 
practice what ha« already been studied in 


Apaktment House 
Darkrooms 

T he vogue that started in New York 
City some lime ago of providing apart 
inenl house tenants with eommiinilv dark¬ 
room facilities has gained considerable 
headway The latest innovation is the pro¬ 
vision of fully equipped darkrooms for the 
East Side apartment house dwellers living 
in the buildings owned by the Tishman 
Realty & Construction Company 
“Each building,” The Foto Renew re 
ports, “will be equipped with a spacious 
darkroom designed to appeal to both be 
ginners and advanced amateurs The room, 
mechanically ventilated, will be supplied 
with modern equipment, including stainless 
steel sinks, two enlargers, printing machines, 
developing tanks and trays, safe-lighu, 
timers, trimmers, scales, and graduates to 
assist in the production of good photo¬ 
graphs ” 


I F some amateur does poor work because 
he cannot do better just yet, be chary 
of ridiculing him, he may outstrip you 
later In any event, there is neither charity 
nor good taste in making fun of the work 
of one’s associates in the camera hobby 
Yet It has come to our attention that in at 
least one club the pictures of one worker 
were laughed at when exhibited to the club 
members, to the great discomfort of the 
worker concerned One member, not the 
victim, was so upset by this attitude of the 
club members that he resigned What if bis 
turn should come next^ 

There is no doubt that a general club is 
bound to have a number of members who 
are rank beginners and turn out what may 
appear to be astonishingly poor stuff when 
compared with the work of the more ad¬ 
vanced membera. However, the advanoed 
members need only look back a few years 
and recall how bad their first efforts were 


Master 
of just about 
every picture 
you’ll meet 

With this Kodak Monitor’s swift 
lens at your fingertips, you get 
splendid snapshots on clear days, 
surprisingly good ones even 
under adverse light conditions. 
Because your l/400-second 
Superniaiit shutter "stops” most 


they re on tne go, get pictures si 
informal and spontaneous tbs 
they fairly live 

Picture size is big, so you cai 
take superb landscapes and grou] 
pictures And to make your pic 
ture taking simpler and surei 
there's a film-centering raeeba 


scale,bodyshutterrelease Atyour 
dealer's Eastman Kodak Com¬ 
pany, Rochester, N Y 
PRICES With Kodak Anastig- 
mat Special y/4 S lens and Super- 
matic shutter, Kodak Monitor 
Six-16, for 2''jx4'4-inch piaures, 
$48 50 Six-20 model (2!4x3!4- 
inch pictures), $42 50. 

KODAK MONITOR 
SIX-16 (f/4.5 Special) 



ONLY lAITMAN MAKES THI KODAK 







SCIENTIFIC AMERICAN 


XUNE . 


if’'' 


GREAT NEWS-for these (lAo want 
a fine camera! 


AifiSpMdtx . $27.50 

Taktt 12 pictures 2^ x 2v 

H ere it is -the Agfa 
Speedex! A recent 
arrival in the fine-camera 
field, its price alone is 

I>ook at the features of 
this compact beauty 
1, An f4S anastigmat 
lens, fully corrected. 

2 . A precision shutter, 

with speeds of Vi to 1/250 sec¬ 
onds, Time and Bulb 
3 . Focusing ability, 3 V 2 feet to in¬ 
finity, with focusing nng in lens 
mount 

4 . Clear, optical, eye-level view 
finder 

5 . Pre-set shutter, with convenient 
button release built into camera 
body 

In addition, Speedex has a new type 



of self-erecting platform A finger- 
touch brings the lens and shutter 
assembly into rigid, picture-taking 
position with smooth precision 

This advanced camera will greatly 
increase your picture-taking scope 
See the compact efficiency of the 
Speedex today, at your dealer's 
Other Agfa Cameras from $2 45 
Agfa Ansco, tlnghomton. New York. 
Made In U. S. A. 


AGFA ^CAMERAS 


It is Easy to Take 

BETTER PICTURES 

... if you know a few of the simple 
fundamental requirements. Once you find out how your camera works, learn 
how Co make correct exposures, and master the basu of compoMtion, your 
camera results will show immediate improvement. You need not wade through 
text books, dry treatises, in order to obtain this information. Into "So You 
Want to Take Better Pictures,” the author, drawing on a varied experience 
in photography, has packed just the things you need to know. Quesuons 
and problems have been anticipated, answered in detail, for the camera 
owner who has his developing and printing done at the photo shops. Written 
as a running story of your camera and how best to use it. 


But It is easy to forget. A person joins a 
camera club to get help and not to be 
laughed «l every time he makes a false step, 
Helpfulness should be the motto and no 
club will be worth anything at all unless, 
instead of laughing at the mistakes of in- 
dividusl members, the better and more ex¬ 
perienced workers volunteer advice that will 
set the erring worker on the road to better 
picture-making 

i Visitors’ Picture Album 

S AMUEL E LESSER, New York, sub 
nuts what he believes to be a new idea 
in picture making and picture collecting 
He writes' 

“I am in process of making 8 by lO’s of 
pictures of all my friends who visit us, and 
relatives and other people who enter onr 
lives more than transiently When the 
' whole IS completed (which may lake a year 
! or so), I shall bind them up in a pennaneiii 
I book of record Really the old-famify album 
I streamlined for modern purposes " 


i Pictures at the Circus 

T he availability of extreme speed films 
makes indoor circus shots more feasible 
' than formerly It is now possible, under 
' spotlighting elTecIs, to shoot as fast as 
1/100 and 1/200 of a second at //3.S or 
I //4 5. The accompanying illustrations were 
' made with an //2.9 lens wide open at 1/200 
, of a second, although the results showed 
that a higher shutter spci d or smaller lens 
opening cmild have been used if desired 
The exposures were made about 50 feel 
awa) from ihe camera and the wanted sec 
, lion enlarged to 8 by 10 
' In the case of acrobats “flying” through 
I the air, we found a handicap in the fan 
that the spotlights were turned oft during 
the action, doiibiless in order not to handi 
cap the performer, and turned on again 
when the subject reached the other side 
; Of course, such subjects have to be left 
I alone because there is not enough light 
I available during the flight to make an ex 
I posuro possible at the short shutter speed 
I necessary 

I Many subjects do not require fast ex 
I posiires, however, and may be taken as slow 
I as 1/25 and 1/50 of a second Also, even 
j fast action may be “slopped” if the shot is 
, made just as the subject reaches his oh 
1 jective or when he is moraenunly suspended 


Chapter Summary What Your Camera Does; Equip¬ 
ment for Better Photography; Indoor and Outdoor 
Pictures, Portraits, Action Photogr^hy; Candid Pic¬ 
tures, Angle Photography; Color; Tricks with Your 
Camera, Troubles and How to Overcome Them. 

"SO YOU WANT TO TAKE BETTER PICTURES” 

By A. P. PECK 

Anociale Editor, Scientific American 

r the 210 pages (16 chapters) is all you 
need to know to guide you along the path 
to better photography Dozens of illustra¬ 
tions help to explain the text. Board covers. 

Order direct from 

MUNN 8C CO., INC. 

24 West 40th Street New Yoric City 


'2 


Copy 
(Plus 10 
cents postage) 



“Watching the Prey* 




t k % 


I & ftCCtSSORltS 

KLUN a GOODMAN 


in Npace before roining down again ' 
rails f<vr (arefiil watching and quick bf 
mg The shot of the acrobat in the fivc- 
somcrsaiilt, for exanipir, was made jii> 
the Hiibji'ct reathed the shouldets of 
fourth man in the “human ladder.” i 
jumping from the spring board below 
eliulter speed was ],'200 (the fastcsi 
camera possessed). If a fa.ster shutter si 






Photography 
with the 

Miniature Camera 

By Edwin C. Buxbaum, A.RSJ. 


cial paying work. Thu little paper- 
bound booklet of 72 pages uUa 
not only how to make intereetfng 
photographs that are salable to 
news agencies or magazines but 


large number of types of photo¬ 
graphs that can be sold. For those 
who wish to mix profit with pleas¬ 
ure this botddet should prove most 
tielpful. — ll.lO postpaid. 


SCIENTmC AMERICAN 

24 West 40th S«H New York, N.Y. 


were available, 1/500 would have been at¬ 
tempted as the man was flying up, although 
1/1000 would probably bo necessary. 

Pictures such as “Watching the Prev,” 
which shows a tight rope walker performing 
while news photographers ait around wail¬ 
ing for an opportunity to make a startling 
shot, may be had at 1/50 of a second and 
even slower 

Kodak at 1940 Fair 

E stimating a total attendance of 
nearly four million visitors during the 
World’s Fair in 1939, the Eastman Kodak 
Company has announced extensive improve¬ 
ments on their Fair Building for this year 
that are expected to attract an even greater 
attendance, according to Kodak officials. 
Among the changes are a complete new 
front and an enlarged entrance foyer to the 
Great Hall of Color; a special salon in the 
Hall of Light hir the condnuous and elabo- 


I.— I When leading manu¬ 

facturers of enlargers 
select a lens, they choose on the basis 
of sparkling detail, brilliancy and 
gradation. That’s why they specify 
Wollensak Velostigmats*. They can 
depend on these lenses for top-notch 
performance. 

Leading professional and amateur 
photographers use Wollensak Enlarg¬ 
ing Velostigmats. They know from 
experience that these lenses are op¬ 
tically refined to overcome miniature 
film difficulties. 

Why don’t you use a Wollensak En¬ 
larging Velostigmat and make excel¬ 
lent blow-ups easier to obtain? Speeds 
/3.5; /4.S; /6.3. Focal lengths 2 
inches up Priced from 
#13.00. 


W O L L E N < A K 
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rate presentation of the Kodak style show; 
"startling tricks in photography, sJong arith 
other thrilling demonstrations” to be pre¬ 
sented during the fashion show intermis¬ 
sions, the addition of two model hving 
rooms in one of which will be projected full 
color home movies and in the other “still” 
pictures in natural color, changes in the 
photographic gardens, as well as other im¬ 
provements 


Camera Clubs Grow 

A t last we have been able to obtain a 
^ figure closely approximating the num 
her of camera clubs in this country- After 
an extensive survey, the Eastman Kodak 
(-ompany has found that this total comes 
to 11000 Adrian Terl-ouw, who kindiv 
passed this information on to us, added 
however, that this was only the known 
total and that the actual number exceeded 
this considerably Clubs are springing up 
all the time and many active groups do nut 
announce themselves as clubs, preferring to 
remain “incognito ” 


New Background Cloth 

P hotographically useful mat. 

rials are frequently to be found iii 
other than strictly photographic stores, as 
our readers have doubtless found out for 
themselves from time to time and as w. 
have occasionally intimated by announce 
ments in these columns One of our latest 
finds IS a cloth material known as Inca, 
which we understand is being widely used 
by professional photographers where large 
backgrounds are required This material, 
the color of which is a light tan or cream, 
comes 9 feet (108 inches) wide and sells lor 
only II 75 a vard 


Technical Adviser 

F ormerly instructor at the New York 
Institute of Photography, with many 
years of both professional and leaching ex 
pericnce. Morns Germain, ARPS has 
been appointed Technical Adviser for the 
Penn Camera Exchange, New York City 
Mr Germain’s task is to assist the store’s 
customers in their photographic problems 
and in the use of equipment 
One of the features of Mr Germain’s 
association with the store is a series of talks 



Where serions amateur photogra¬ 
phers may learn from a professional 


I BOOKir 

I 


I r 

Amateur Photographen 

New Ways in Photocbaphy, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
i nothing that the advanced amateur 
] photographer will not find valnable 
I in one way or another. It covers the 
! whole range of amateur photography, 

, discussing such things as trick pho- 

I tography, photomurals, retouching, 

I infra-red, and a number of other sub- 
I divisions that will not be found else¬ 
where in as clear and concise a man- 
I ner. $2.85. 

I So You Uant to Take Better Pic- 
] TUBES, by A. P Peck. A friendly, face- 
I to-jare chat tcuh the camera owner 
I who has his developing and priming 
I done at the photo shops, yet warns to 
I know enough ahoiil his camera and Us 
' uses to enable him intelligently to 
I utilize It to best advantage. Over 200 

Images, dozens of illustrations. $2.10 

Umversai Photo Almanac and Mar- 
KFT Gi IDE How, when and what to 
photograph iii older to make money 
with your lainera, wlicre to sell dif- 
j ferenl type-, of prints. |1 00 

Amateur Eii m Makinc, by George H 
Sewell. 4 R 1’ S L'seful to the begin¬ 
ner as well as the etpert movie maker 
Tells about films, cameras, exposure, 
film editing, story telling with the 
I camera, and so on. Illustrated $1.60. 

Champlin on Fine Grain, by Harrs 
Champlin. A complete hand-book on 
the entire suhje.l of fine grain, in 
eluding formulas and how to com¬ 
pound and use them. $1.8S. 

Photocbaphk Hints and Cadcets, 
hy Fraprie and Jordan How to make 
all kinds of photographic accessories, 
from film clips to cameras to light¬ 
ing equipment, and so on, 250 articles 
and nearly 500 illustrations. $3 60. 

Portrait Photocraphv , by H. Wil¬ 
liams. fundamental principles of 
loraposition and ligliling, paving the 
way to salisfactory results in this 
^larticnlar branch of photography. 


Photographic Enlarging, by Frank- 
Hn I Jordan. F. R P S One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
ererv phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of correct 
technique. $.i.60 


Prices Quoted Include Pobtacz 


We Can Supply Any Photographic 
Book in Print 
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VELOUR BLACK 


roil fROFESSIONAL QUALITY 

IN YOUR ENLARGEMENTS 



TSIAL KIT — S. 

$1 00 and daaUr Dai 
ioT trial kit 9Y oi 4 aha 
Mch oi 6 iarorlL* auriao 
(Otfar appUaa oni; to C< 
ttnaaUl U S A ) Aak 
now Suriaoa Chart 




PHOTO SUPPLY CO , Inc , Rochnrtnt, N Y 




" FOR BETTER DARK ROOM RESULTS 

usr TEIMP-ATROL 


Insures Correct Water Temperature 
\ FOR DEVELOPING SOLUTIONS 



coluiDDBl furnikhed, with official Weston 
film speeds, molded rubber cables, no 
soldered connections, interchangeable tips 
with quick-rhange features for practically 
all cameras, indestrucuble silver wiping 
contacts, all malensils and workmanship 
guaranteed Accessories interchangeable 
tips, four and eight-foot cables foot 
cables available later) , connector block 
for miillinie flash, clamp tripods to bold 
camera or additional flash units, additional 
lorih units, various brackets to fit wide 
selection of cameras. Weight torch unit, 
including battery and reflector, I3’/4 ounces, 
Bwiuh unit, ]‘/j ounces; cable, % ounce 
Uver all length of switch unit, including 
tip, 3% inches, overall lieighi of torch 
unit, exclusive of reflector, inches 


Britflite Triplf Duty Scrffn fSire .SO 
by 40 inches, $10. 40 by 40, $12. 36 by 
40, $13.S0) ' May be used in standing. 
Kitting, nr hanging position Comprises 
three units three piece tripod extending to 
feet, beaded screen with black masking 
Imrder contained in map (as< with welded 
L bracket, rod which penml« screen to 
be placcil in standing posit inn on table 
or other support ( hanging position of 
screen from standing to sitting or hanging 
accomplished m few seconds 


Fruro Adji STABLE Developing Tank 
I$1.85) Features Red Top cover which 
locks securely on inside, thus making it 
light-tight. Pitched spiral loading reel, 
provided with metal prong which catches 
center core, holds reel firnilv in plait, 
giving eorreoi size for film being developed, 
and prevents film from slipping or sliding 
Furnished with lank is combination ther¬ 
mometer-agitator, provision made for in¬ 
serting It into center core Tank durable 
and chemical-resistant, stainless steel 
and molded Bakelile Spiral reel adjustable 
to all sizes film from 35mm to size 116 


Mercury Copying Stand ($17 50) Per¬ 
mits Mercury camera to he used con¬ 
veniently for photographing small objects 
or flat work at close range Principal parts 
include baseboard with vertical support 
lube at one end, arm for supporting Mer¬ 
cury camera with lens facing down towards 
the board, set of extension lubes for bring 
ing lens into focus at close range, ground- 
glass focusing screen Four extension tubes 
and shim available which may be used for 
photographing fields from 9 by IWj inches 
down to % by 31/64 of an inch. Tubes 
may also bo used in combinations Arm 
adjustable up and down on tube and may 
bo rotated Camera holding bracket may 
be moved up or down on arm by means of 
micrometer screw. 


Eastman Film Kodacuide (10 cents) 
Provides data on all Eastman sheet films, 
miniature films, roll and pack films in gen 
cral use. Data include identification of 
film type, color sensitivity, Kodak speeds, 
Weston and General Electric meter settings 
both daylight and tungsten, notching code 
chart, chart showing monochrome render¬ 
ing of colors by each film type under tung¬ 
sten light, and daylight and tungsten factors 
for eight commonly used filters (K-1, K-2. 
X 1, G, A, F, B and C-5) when used with 
each film type. In addition, spectrograms 
of all film types and spectral transmiaaions 
of all filters charted in full color. 


m eOMPLETUT tIFFEKIT 

type of pbototrsptiy school PTofawtonsJ usd non- 
proteulonsl Day and evtolaf 30th year Non earoll- 
Int deplemtier oIom 

RABmOVITCH 

Is the teacher of Dmitri Keeul, The Orand Duobeee 
Marie Sither Born, Erneet Bom, Ourtu Relder Rob. 
art^Boulat-^iman^^xon Ben 

PHOTOeWiY 


MODERN 

PORTRAITURE 


By Stanley R. Jmdan 


Adaptation of the technical methods 
of Hollywood to still portraiture u the 
basis of Mr. Jordan’s latest book for the 
advanced ameteur photographer. In it 
he prceents complete details on all phases 
of portraiture photography, including 
equipment, lighting, make-up, poeing, 
end portraits of various types under 
varying conditions. The large number 
of illustrations, many with explanatory 
diagrams, leaves little to the reader’s 
imagination, guiding him through from_ 
beginning to end. (199 pages, 61 j by 9' 
inches ) —$3.10 postpaid — 

Fop sale by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 


‘‘Make Money 
With 

Your Camera*^ 

Photo-Markets 

This 144-page book 
tells what to “shoot,” 
how and where. Gives 
directions for submit¬ 
ting photographs to 
magazines. Lists hun¬ 
dreds of markets for 
photographs, together 
with the types most 
suitable for each. 

Ninth Edition 
Revised—V p-To-Date 

50 Cents, Postpaid 

Scientific American 
24 Weu 40th Street New York City 
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JACOB DESCHIN, conductor oj our "Camera Angles" department, will 
answer in these columns questions of general interest to amateur photog¬ 
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope Queries should be specific, but Mr. Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materuds —The Editor. 


Q. I have been fooling with depth 
of focus indicators and find my calcu¬ 
lations at variance with all the cam¬ 
eras I have tried. Is there some differ¬ 
ence in the spread of a scale for a 
camera lens from that of a thin lens 
of the same focal length?—J. M. P. 

A. By “spread of a scale” we presume 
you mean depth of field for any given lens 
stop and object distance The depth of 
field ta dependent on the circle of confusion 
or the degree of definition, as you know 
from your calculations, on the focal length 
of the lens — the greater this is, the shal 
lower the field, on the size of the lens stop 
and the distance of the object focused upon 
Lens thickness or thin-ness is not a factor 

Q. What Is “melol-poisoning,'’ iu 
symptoms, and bow may it be pre¬ 
vented? How effective is colored c^lo- 
pfaane as filtering material?—T. R. 

A A skin irritation experienced bv some 
photographic workers when handling solu 
tions containing inelo! or a similar chemi 
cal. Local irritation and cracking of the 
skin are the symptoms. Washing hands 
with soap and warm water after handling 
chemicals and solutions, and the wearing 
of rubber gloves, are the best precautions 
ft la said, however, that not more than 1 
out of 500 persons eiperienie trouble from 
this source. Colored cellophane might be 
used as filtering material over light sources 
but IS not advised for use over the lens 

Q, For some time I have been inter¬ 
ested in casting plaques in high rebef 
in pbuter. Is there a practical photo 
roUef method?—W. L. H. 

A. A method of photo relief practiced 
by a Professor Namias and described by 
E J Wall, in his “Dictionary of Photogra¬ 
phy” follows. “An ounce ol fine gelatine is 
soaked in 3% ounces of water, and the 
vessel IS heated in a water bath until all is 
dissolved, after which 1 fluid drachm of 
glycerin is aUrred in. The mixture, hav- ' 
ing been strained through fine musUn, is 
poured on leveled glass or metal plates, 1 
fluid drachm being allowed for three square 
inches of surface. When dry the coated 
plates may be kept any length of time, and 
lenaitixing is performed by soaking a plate 
for 15 minutes in a 6 percent soluUon of 
ammonium blohromate, and drying in the 
dark. Exposure under a negative in the 
pitting franu should bo eontinusd auf- 


hciently long to give a fully detailed image 
m brown, the time required being about 
I lie same as would be involved in making 
A print on ordinary prinl-out paper On ' 
soaking the exposed plate in water the 
relief is produced, and the plate ran be 
moulded wilh plaster or with a waxy tom- 
jioMiion ujKin which an electrotype is made 
If the swelled relief be very gently healed i 
I here IB such a redislnhiition of the gelatin 
as makes the relief persist aflcr the gelatin ! 
stratum is dry " l 

Q. 1 would like to know where to j 
obtain data on the printing of color 
films suitable for submisaion to maga¬ 
zines. Any information you have j 
available as to the type of print suit- j 
able for printed reproduction will be I 
appreciated.—L. B. K. 

A Magazines will accept Kodachrome 
and Dufaycolor transparencies from minia 
ture sizes up for purposes of reproduction 
As you know, in both instances processing 
IS done by the makers of the films, in the 
case of Dufaycolor this may he done by the 
photographer Keith Henney’s book, “Color 
Pholography for the Amateur," describes 
the vanous methods of color printing and 
the recently published “Photographing in 
( olor,” by Paul Oulerhridge, an outstand¬ 
ing worker in color, will give you all the 
information you need 

Q 1 tried developing my first roll of 
film in a tank and found only one 
negative came out. This negative was 
in the middle. The ones at the begin¬ 
ning of the roll were completely clear 
of any sign of pictures while the ones 
at the end of the roll bad signs of 
appearing. Also, when I am printing, 
a patch of brown appears on about 90 
percent of my prints. Could you tell 
me the cause and the correction?— 
G.F. 

A Undoubtedly, the blanks on your roll 
of film were due to extreme underexposure, 
or tailure of the shutter to operate The 
ones at the end of the roll had evidently 
received a brief exposure but too short to 
provide a useful image 

The brown patches may be caused, among 
other things, by dirty dishes or measures, 
or improper fixing In the latter instance, 
this may be due to failure to keep prints 
moving in the fixer and to keep them sub 
merged in the bath 
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The personal movies you’ll cherish most 
through coming years will be your pic¬ 
tures of once-in-a-lifetiroe happenings. So 
start making a movie record oosv of the 
countless events worth remembering in 
your family life vour hoblwes, your chil¬ 
dren at play bright spots of the vacauon 
trip Start right with a Filmo 8—the pre¬ 
cision-made, palm-size camera built by the 
makers of Hollywood's professional eqaip- 
ment It is so easy to get good movies with a 
Filmo Just press the button—wAat yoa sts, 
you get' 

Filmo 8 gives you everything you need in 
a camera—now or later Full, natural color 
as well as black-and-white indoors or 
out, slow motion, device for animating 
cartoons, extra speeds, provision for spe¬ 
cial lenses Accommodating many apeCial- 
purpose accessories, it is a baste camera 
that your skill won't outgrow Ocher models 
lo $1155—easy terms on all of them 
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Our Book Corner 


with the co-operation of the 
Editors, to make available for you a 
comprehensive book service. Each 
month the Editors select and review in 
these oolumns new books in a wide 
range of scientific and technical fields. 
In addition, they are ready at all times 
to advise you regarding the best avail- 


able books on any subject, ^'ou 
^ V are invited to use this service 
freely. Tell our Book Depart¬ 
ment what kind of books you want 
and you will be furnished with a list of 
available titles, including prices. When 
inquiring about books, please be 
specifict remember that we can be of 
the greatest help only when you tell 
us just what you are looking for. 


THE CYCLOTRON 

By W. B. Matin, Ph D, Univ oj London 

C ompactly, tins imi.- oxpkm- 

the cyclotron in language neither popu¬ 
lar nor abstruse but inlertnecUale, suitable 
for readers who remember some part of 
their physics (92 pages, 4 by 6*4 inches, 
31 illustrations I - |1 (lO postpaid - A 0 I 

PAPER CHASE 
By Alvin F. Harlow 

S OME philatelists collect those Ltlle 
colored bits of paper for one reason 
and some for another An artistic eye sees 
their art, a mercenary eye their money 
value, while to some people stamp collet 
tioiib merely represent evidence of the .ic- 
quisilive spirit No matter in what category 
the toUector or would-be collector belongs, 
this new volume, subtitled "'I lit Amtnities 
of Stamp Collecting,” tells about all there 
IS to know of the history of stamps, of 
philately, cancellations, processes of en¬ 
graving, kinds of collections that are and 
can be made — and all in so lively and 
interesting a vein that even the rankest 
amateur will find it good reading (353 
pages, by 81^ inches, numerous illustra¬ 
tions ) -12 85 postpaid - I D M 

SCIENCE FOR THE WORLD OF TO¬ 
MORROW 
By Gerald IT endt 

D esigned for the reader vvho would 
liki to survey quiiklv the whole broad 
held of science and considfT briefly the 
applications of science to his (vtrvdav life, 
this book affords a superficial bill inleresl- 
ing source of informalion The writer has 
skimmed the surface and, in his own words, 
“looks forward to the world of tomorrow 
hy trying to onilersland llii forces which 
have produced the world of todav " (316 

pages 5'vj by 81-2 inches, a large niimber of 
photographic reproductions i $2 85 post¬ 
paid - A P P 

FUR, FEATHERS AND STEEl 
By Reuben R Cros^ 

F ew men have been so fonunate as 
to accumulate the mental storehouse 
of knowledge cl things of the outdoors as 
has this author Fewer still have had the 
gift of words and the willingness of spirit 
to pass on some of this knowledge to their 


fellows In this volume, the author, who 
qualifies as woodsman, ornithologist, 
bolaiiisl, entomologist, hunter, and as one 
of the most far-famed tiers of trout lures, 
gives YOU his coiiceplicm of ihc Iasi named 
of his many arts Dedicating this, his 
latest book on fly-tying, “To those anglers 
who never become to engrossed in their 
art of casting and killing trout that they 
cannot pause to listen to the tong of a 
warbler, or admire the beauty of a delicate 
wild flower,” he tellt and shows you how 
to concoct the most enticing and efficient 
lures from fur, feathers, and steel <78 
pages, 5 by 7Mi inches, 16 photographs, 11 
line drawings l - $2 10 postpaid 

- 1 [> R. II 

THE BOOK OF DIAMONDS 

By J. Willard Hershey 

C URIOUS lore, properties, tests for 
genuineness, and synthetic manufac 
ture are the things about diamonds treated 
in this rather more popular than technical 
work containing, nevertheless, a great deal 
of general diamond information (142 pages, 
6 by 9ki inches, illustrated i |2 10 post 
paid —A.GI 

MR TOMPKINS IN WONDERI AND 
By G Gamow 

S IX fantastic scientihc adventures in 
which a noted physicist puts in racy 
narrative form the weird results of some 
of the modern concepts of the curva¬ 
ture of space, quantum mechanics, velocity 
of light, and so on Will vastly fascinate 
the whimsical, and is also entirely scientific 
Mr Tompkins, the hero of the adventures, 
finds himself in an odd, topsy-turvy world' 

• 91 pages, 6Ml by BVt inches, illustrated ) 
$2 10 postpaid A G I 

RED LANTERNS ON ST MICHAEL’S 
Hy Thornwell Jacobs 

W E digress from science long enough 
to mention this novel by a close 
friend of Scientific American, Dr Thorn- 
well Jacobs, President of Oglethorpe Uni- 
VI rsiiy, and originator of the noted Crypt 
of Civilization It IS the epic story of a 
poor boy during the period immediately 
preceding the Civil War and progressing 
through that ghastly conflict It takes its 
title from old St Michael’s in Charleston, 
South Carolina, as the story is set almost 


wholly in that state. Our verdict on this 

book IS that it is an enthralling addition 
to the rapidly growing list of historical 
novels baaed on the Civil War era A de¬ 
parture from usual novel-publishing practice 
IB the large number of reproductions of 
old woodcuts and drawings contemporary 
with the period covered by the story. — 
$2 60 postpaid 

SEX AND LIFE 
By Dr Eugen Steinach 

I N which the noted Dr Steinach, sum¬ 
marizing Ills life work at 80, for the 
first time tells the popular reader about 
his method of rejuvenation through re¬ 
activation of the sex glands (the so-called 
“'vteinach operation”) and tellt it in the 
form he prefers, rather than the often per¬ 
verted form of the sensational press (252 
pages, 6 bv 9 inihis, 07 illiislralionsl-- 
$.185 postpaid - .-f 6 / 

I HE TOOLS OF THE (JIEMIST 
Ry Ernest Child 

T he subiule of this volume, “Their 
Ancestry and American Evolution," 
Mist aliout describes its scope As is the 
case with most such books covering the 
long perspective, this is a fascinating out¬ 
line of progress for all iliose even slightly 
interested in cheimstry Tht ancient wood¬ 
cuts and numerous illustrations showing 
processes enhance its valm as a reference 
work One serlion is devoled to biographical 
notes on some famous distributors of ap- 
jiaralus (220 pages, 6 by 9 inches, 
numerous illustrations) - $3 60 postpaid 
h D M 

TIIF ORIGIN OF SURMARINE 
(ANTONS 

R> Douglas Johnson, Prof of Physiography, 
( niumbta Llniversity 

A ( RiriGAI review of the several hy 
pollieses that attempt to explain these 
odd geomorphological phenomena, with a 
detailed exposition of the author’s hy¬ 
pothesis of submarine spring sapping (126 
pages, 6 by 914 inches, illuslraiions )- 
$2 60 postpaid -AG! 

MR PITT AND AMERICA’S 

BIRTHRIGHT 

Ih John G long 

W IIH the pioblem of preseivalion of 
democratic principles so acute, it is 
an invigorating experience to read of 
William Pill's lifelong fight in the English 
House of Commons to re-establish those 
principles in Anglo-Saxon existence for all 
time The author dissects middle 18th 
Century Bntish pobtical life to depict 
PiM’s spurring influence on the lesser 


^We can supply our readers with any 
^of the books reviewed in this de¬ 
partment. Prices quoted include do¬ 
mestic posUge. Foreign prices are 
necessarily higher due to increased 
shipping charges. 

Scientific American 

24 West 40th Street New York, N. Y. 


FOR OTHER BOOKS YOU WANT, SEE PAGES 356 AND 370 
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satellite* of his time, a thoroughly dcmo- 
crauc influence which resulted in reclama¬ 
tion of the Magna Carta “from the archives ” 
In Bwift-moving, graphic manner, the 
author carries his subject from William 
Pitt, the boy, through his rise in Parlia 
mentarian circles, his ascendancy to leader 
ship in the Whig party, and through one 
of the great crises of his life, his victorious 
fight for freedom of the press (576 pages, 
59i by 8Mi inches, including notes, bibliog¬ 
raphy and index, with 41 illustrations and 
9 maps ) — $3 60 postpaid — A D R , tV 

FAITHS THAT HEALED 

«> Ralvh H Mam, M D , /Vofcisor Rail, i 

ology, J'niversUy oi Kansas i 

S EVERAL famous cases from history in | 
which faith in a belief, sometimes re ' 
ligious, sometimes of some other type, 
brought about marked alterations in the 
affairs of large numbers For example, 
Lourdes, St Vitus, Pied Piper, Bloody Host, 
Abbess of Bingen, Healing Touch, Dowte- 
ism. Witchcraft Except for the possible 
implication involved in linking these to 
gellier in one book, there is nothing that 
should irritate the religious The tone of 
treatment is simply narrative, factual, tact 
fill and IS entertaining throughout (290 
Iiages, 5 by 8 inches, ,50 illustrations ) - 

$1 10 postpaid — 4 C, I 

SC1EN(,E M\Rf Hl> ON I 

Ry If iilirr Shepherd I 

O LTSTANDINCLY readable is this new 
survey of the general field of thr 
scicnies, (1 book from which the rtader 
niav learn its background both in the 
present and past The literary style is un 
usually good All common branches of 
science are treated I 420 pages, 5Va by 8'fi 
inches, 219 illustrations ) -- |,5 10 jwsl 
paid - 4 (r I j 

THE PRlNf IPLES OF HEREDITY | 

Ry Laurence II Snyder, Sr D j 

S ECOND edition of a lollege textbook of 
genetics, written by an author whose 
articles in Scientific Americaii, among 
our best, prove his flair for lucid cxposi 

that can be romped through in popular 
style but is definitely difficult, hence if the 
author happens to be a good writer the 
student's task is lightened that much The 
new revision brings this rapidly striding 
and significant subject up to date (452 
pages, 6 by 8%, 164 illustrations ) — |,3 60 
postpaid — A G I 

GENERAL PHYSICS 
By Robert Bruce Lindsay 

O UTSTANDING characteristic* of this 
new text are Compact, rigorous, ' 
mathematical treatment requiring knowl 
edge of calculus. Written for workers, not 
“readers,” and especially for those planning 
to pursue scientific careers, hence needing 
superior standard, also for general readers 
who want more substantial fare than most 
text* give, and who have had previous 
elemenUry course. Doe* not, a* many texu 
do, overemphasize atomic physics (534 
pages, 6 by 9 inches, many illustration* ) — 
$3.85 postnaid. — A. G. I. | 
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A Monthly Department for the Amateur Telescope Maker 
Conducted by ALBERT G. INGALLS 


T he opening pan of tlie account which Tht shutters weigh one ton each, and are 

follows will be found on page 347, the activated by push buttons and a ^ b p. 

purpose in dividing it between two parts motor Dome and shutters are covered 

of the magazine being to present there with interlocking sheets of steel terneplate 

only the general details of the Goethe Link and aluminum paint 

Observatory, such as are hkelv to interest “The 36" Goethe Link reflector has 
all the magazine's readers, reserving the several features that are thought to be 

mftc technical parts for special followers new The concrete pier was poured before 

of the telescope makers’ department The the building was erected It is anchored 

author of the present aciouni, Vn tor E to bed rock to prevent vibration or future 

Maier (1306 Parker Ave, Indianapolis, misalinement The steel bearing boxes for 

Iwd.), is known to amateur telescope the polar axis are bedded directly in the 

mnkers everywhere, for he bus long been concrete, making the pier a direct part of 

active in the hobby The 36" Goethe Link the telescope mounting The pier was 

reflector is believed to be the largest tele- checked with a transit instrument at fre 

scope built by amateurs since this magazine quent intervals during the pouring opera- 

gave an anaent but nearly extinct hobby lion, and though Us top is 30' above the 

Its renaissance in 1926 by publishing an ground level, it has since been found to 

iastruction book The old lines between be within one millimeter of Us correct 

amateur and professional telescope makers positiou The bearings Have an adjustment 

have largely dissolved Nearly all the great of 14"- The pier, with 8" reinforced con 

professionals were men who started small erete walls, is hollow inside, and this pro- 

and, generally working by themselves, vides a ‘strong box’ on the first floor of 

simply developed the art through character, the observatory 

perseverence, tenacity Few had much “The polar axis is made of arc-welded 
help Many amateurs among the thousands steel plate instead of the usual castings 
who had followed the hobbv 

have now to do large |||||^H||M|a|m|||||aM|||||||||a|||m||||a|||a||^^HB||||B 

eqiiallv 
the same 

wlin works 
the time, can the 

amateur in Some am- 

because they do 
have to make 

the can 

take more thus 

done better than some 

professionals The 

Maier continues 
observatory 

high promontory miles 

near 

the village Brooklyn 

From the terrain is 

visible for 40 miles The build Figure 1 The telescope drive in Its box 

ing IB framed of oak posts and 

beams cut from the forests not far distant. Two sectors vvere cut from a flat plate 

13 tons of steel beams were also used in and rolled into cones These are internally 

construction, arc welding being employed braced with fins welded in at the points of 

wherever possible greatest stress The larger ends of the 

“The designers of the observatory and cones are boiled to a cube of nickel-steel. 

Us equipment have sought to include the through which the declination axis passes 

best features of all the observatories, to- at right angles The unit is free from 

gether with as niaiiv innovations as could flexure and has five times the necessary 

be used profitably The design of the strength Each end is fitted with an 8", 

building Itself was inspired b\ Russell W Timken high-precision, tapered roller 

Porter, who generouslv sent one of his bearing The 20(K)-pound counterweight is 

famous thumbnail sketches to Indianapolis rigidly attached to the polar axis The 

Details were dravvn up bv \ F Putman. saddle, in which the optical tube rests, is 

an Indianapolis ‘TN ’ The larger bemis a standard 18" channel braced with a 

pherica! dome, 34 feel in diameter, is framed number of small fins welded m to make it 

of wood fastened to a 12" 1 beam dome rigid The declination axis is a standard 

ring It rolls on tapered roller bearings. steel lube that permits the projection of 

and 18 driven with an endless cable fitted the Cassegrain cone through U. The Caa- 

with a unique shock-absorbing device The srgrain image may be observed only 2' from 

34-ton dome is rotated adequately by a 14 the center of rotation. 

h.p, electric motor The broad slot open- “Movement of the telescope is accom- 
ing, nearly three times as wide as the plished entirely by electric motors. These 

mirror, permits easy manipulation between drive two large gears that contain some 

the dome and the telescope The zenith new ideas The right ascension gear has 

IS accessible in any azimuth of the opening a bronze tire shrunk on an iron center 


It IS 50* in diameter and has 400 worm 
teeth cut in the bronze The 48" declina 
uon gear is made from the same pattern, 
but has a ring of internal teeth bolted 
to Us side. The outside of this gear is 
machined and marked with a setung circle 
Circles and gears are combined in the 
same piece The decimation gear is driven 



l.v two L21) hp molor^ working in unison 
and driving four pinions mounted in thi 
stationary counterweight 

"The glass enclosed drive (Figure 1) 
which controls the telescope in right ascen 
Sion IS simple, quiet, and ail in one com 
pact unit Exposures of an hour at the 15' 
focus have been made, with no notit eabb 
drift of the star from the cross hsirs 
Worm gears sre used throughout, to allain 
quietness A 1/12 hp synchronous motor, 
shown at the right in this figure, drives 
the 50" R A gear (purl of which shows at 
the extreme top in the illustration) through 
a differential and four reductions—8 to 1, 
which 18 built in the synchronous motor, 
16 to 1, 50'4 to L and 400 to 1 at the 
large worm gear--to gam the sidereal rale 
The small motor (center) turna the 
diflercnual box in either direction and al 
any required speed, but when the dif¬ 
ferential IS stationary the telescope does 
not noticeably depart from the ideal clock 
rate The differential is used only when 
special rates are desirable, such as exposing 
star trail checking plates or guiding on 
some object that does not have the sidereal 


“The motor shown at the left in Figure 1 
IB a'^ h p , high speed setting motor which 
IS thrown in and out of engagement by an 
automatic electric clutch located in front 
of it The whole driving assembly was 
designed by C. D. Turner, V E. Maier and 
A F. Pittman Dual controls are monnted 
on the floor of the observatory and on the 
observing platform. The accuracy of the 
drive is attained through the use of multiple 
thread worms With these any desired ratio 
may be obtained. The second reduction 
in this train, for example, consists of a 
double-thread worm driving a gear with 
101 teeth, providing a ratio of 50% to 1. 
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Figure 3. Looking down the tube 


The use o{ multiple thread worms seems 
to be a new idea—at least it was evolved 
independently in Indianapolis Through a 
suitable choice of ratios, the clock rate 
was lengthened 25 seconds per sidereal day 
to compensate for atmospheric refraction. 

“The control panel, shown in the central 
illustration on page 347, has three knobs 
which control R A., Dec,, and dome move¬ 
ments The variable speed, reversible, 
motors are controlled by rheostats driven 
by the control knobs These enable the 
operator to set the telescope at high speed 
or to give It just a touch over a small angle 
There are no manual locking devices, and 
the rheostats make it impossible to start the 
instrument with a jerk or to subject it 
to undue stresses 

The optical tube (Figures 2 and 3) is 
made entirely of Lynite, Alclad, and Zep¬ 
pelin Tube—all aluminum alloys The tube 
contains over 500 pieces, all drawn to¬ 
gether by an ingenious arrangement of 
tension struts Flexure has been adjusted 
out of the tube by adjusting the tension at 
the proper points The chief advantage 
of the Lynite tube is its mobility and free 
dom from bulkiness Inertia and momen¬ 
tum are reduced to a minimum and the 
drive consequently can handle it much more 
smoothly Had it not been for the many 
weight-saving devices incorporated in the 
instrument, its moving weight would have 
been more than double its present value- 
.5200 pounds All the accessory parts are 
made of aluminum or stainless steel, to 
eliminate troublesome rust which tends to 
occur in an unheated dome. The acces¬ 
sories, as well as the mounting, were all 
made by C D- Turner. 

“Figure 2 also shows the upper end of 
the telescope, with the plateholder used at 
the prime focus. The upper section of 
the tube rotates on adjustable Torrington 
needle bearings shown in the same figure 
and the Newtonian plateholder can be 
turned to any convenient position. Guide 
stars are sent to the small telescope mounted 
on the rim of the tube. The double-slide 
plateholder makes guiding convement and 
simple- This device is to have a coma- 
corrector insuUed, at the suggestion of 
Dr. Harlow Shapley, to flatten the field 
over the 4*5 plate. Figure 3 also shows 
a view down the tube. The curved sheet 
just above the aluminixed mirror surface is 
a ttoinlesa steel cover which curves to the 
inside of the tube when it is raised, and 
strai|jbt«n* out again when it is lowered 
on the miTtoT edL The cover has a chamois 
sUa ga^et. A tiny spot in the center 


SHORTER POUSHING TIME 

Pierce’s #6 finishing Abrasive give* the best grouwl eur- 
fece we have seen in 20 years of experiment. 

30c per ounce. 

NEW HYBRIDI The NewteUian Tele«:opeI BxceUent 
performance and easily constructed. Theory of the 
Herschellian telescope developed. 

Revised Hobbygref #9 304 

Portable Mount with Pipe Tripod. Very rigid yet light. 
For 6" or smaller telescopes ^XOJOO 

ALL INCXUSIVE TELESCOPE KITS. Proper glass, 
clean abrasives in tin boxes, including our new #6, best 
rouge, real pitch, an EYEPIECE, an ALUMINIZED 
diagonal mirror, and COMPLETE INSTRUCTIONS. 

4" f4.00 6" $6J)0 

Without eyepiece or diagonal, 4" fi-OO, 6" |3d)0 

Free test of your mirror. Write for catalogue of supplies. 
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John M. Pieroe e 11 Harvard St. a Springfield, Vermont 


TINSLEY LABORATORIES 

Supplies for the Amateur Telescope Maker 

Plate and Pvrex Kits; R.nm»den. Huygenian, Orllioscopic. and Solid Oculars; 
Rack and Pinion Eyepieic Holders, Prism or Diagonal Spider Systems; Rough 
Cant Mirrors, (.-clU and Mountings, Silvering and Aluminizing. 

Send 6 rent$ for large Ulusirated catalog 


Astronomical Telescopes and Equipment 

Portable and fixed instrunn nlv for private and profesBional observatories, both 
reflecting and refracting. Finished mirrors, lenses and mountings. 

fCriie for complete specifUalions and prices 
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BtnU) A PRISMATIC RQTIACTINO TOXSCOPE 
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Write for free literature and prices Blue Pr: 
and Instructions Furnished 
Also, Parabolized Pyrei Mirrors 

ROBERT R. CARTER 

2123 Spouldliia Ave Beikeler- C< 


4" kit $ 2.95 
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SLACK LIGHT LAMP for fluorctcence 
■ffec7> with invKibI* U V 
A Kays. Complete with Argon 

Lomp, Filter and Specimens 
Price' with 3 inch filter, J4 50 
With 2 inch filter $3 00 Cato- 
log of fluorescence and spec¬ 
troscopic materiols 10 cents 
LABORATORY SPECIALTIES, Inc. 


MANY STILL 
ARE NOT 
AWARE 

that there is a companion 
volume to "Amateur 
Telescope Making." 

"Amateur Teleacope Mak¬ 
ing — Advanced” has 57 
chapters, 650 pages, 359 il¬ 
lustrations and over 300,- 
000 words, dealing with ad¬ 
vanced mirror technic, flat 
making, eyepiece work, 
drives, aluminizing, obser¬ 
vatories and many other as¬ 
pects of the optical hobby. 
Published 1937. 

"Amateur 

Telescope Making — 
Advanced" 


Edited by 
Albert G Ingalls 

Postpaid $3.00, domestic 
$3.35, iorei^n 
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of the mirror is punt, appbed to ud in 
collimation The prime-focus platofaolder 
can be seen reflected from the mirror's 
surface 

“Another piece of equipment that is 
different is the obaervauon platform of the 
larger dome (Figure 4). Its design was 
etolved chiefly from Dr E F Carpenter's 
platform at Steward Observatory, Tucson, 
Arizona The chief difference lies In the 



Figure 4 The observation platform 


method of supporting the load This plat¬ 
form, which has a capacity of six persons, 
IS supported by two long steel arches which 
span the inside of ihe dome on either side 
of the shutter opening They stand on the 
dome's steel base ring, and are also strong 
enough to contrihule to the support of the 
dome's wooden superstrucliiri The wooden 
platform floor is suspended from two 
I straight tracks welded, like chords, to the 
' arches at the correct incline The plat 
form, with Us rollers, is pulled up and 
' down these tracks by steel cables and a 
'j hp motor The hoisting mechanism is 
. mounted in the upper part of the dome. 

back of the opening The dead weight of 
I the platform is relieied from the hoisting 
^ mechanism by a counterweight on the op 
I posile half of the sleel arches The entire 
I assembly is independent of the dome and 
would operate as well if it were standing 
j by Itself It allows access to any point 
; reached by the upper end of the telescope 
i There are no blind spots with this inslrn- 
, ment The switches and wires at the right, 
r in Figure 4, operate the dome, platform and 
1 telescope There are no wires on the 
1 telescope tube 

“The setond, or small, dome iFigun 'it 
I houses a .I" Zeiss triplet apocliroinatic re 
I fraetor that matches the performance of 
I inslriimenls many times its size This tele- 
■ scope has a full romplemenl of accessories, 

I including those for solar work The smaller 
dome 18 made in two halves, so that much 
[ of the sky may be seen at one time One 
half IS ]ust an inch smaUer in radius than 
the olher This dome is framed of steel 
. channels rolled to radius and welded into 
' place The inside of the dome is covered 
with Spravoflake, a patent heat insulator, 
sprayed on with a hose This keeps the 
! interior comfortable during hot summer 
days 

I “Except for the study room, which is well 
, insulated and is heated electrically, the 
I observatory building is not heated It has 
I Its own water system and fire protection 
I The interior has hardwood floors, panelled 
knotty pine walls, and beamed ceilings 
A spiral staircase leads to the large dome 
and telescope, and a smaller stair to the 
' other dome 

[ “The administration of the observatory 
i has been invested in a non-profit corporation 


called the (^etbe and Helen Link Founda¬ 
tion for Scientific Research. Its purposa 
IS to advance the science of astronomy in 
the state of Indiana. Dr. Link has endowed 
the observatory with a permanent income. 
Dr. James Guffey, the first astronomer from 
Indiana University to hold the position of 
research fellow at the observatory, has 
already published work done with this 
instrument Dr B. C Getchell, astronomer 
at Butler Umversity, Indianapolis, uses the 
observatory, as do many teachers in central 
Indiana Samuel Waters, who originally 
inspired its creation, is president of the 
Foundation The writer, an Indianapolis 
TN.' supervised and coordinated the work 
of construction, and is employed as direc¬ 
tor of the observatory 

“The builders of the observatory are 
indebted to the many members of the 
astronomical profession who have sided in 
Its successful completion 

“All agree that the spirit of unity and 
lo-operation created by Scientific Ameri- 
(all's two ‘Amateur lelescope Making' 
volumes IS chiefly re-ponsible for the ex 
istence of the new Goethe Link Ob¬ 
servatory, With regard to the mirror, 
about which another 2000 words might be 
written, a Hartmann test, reduced by Dr 
James Guffey of Indiana University, dis¬ 
closed a ‘Hartmann criterion' of 066 second 
(Those who have memorized ‘the book' will 
recall that this figure represents the least 
diameter of the cone of ravs, approximately 
in seconds of arc, reflet led from the mir¬ 
ror's siirfaic) rills mark is but 0 016 
second from the record set on the McDonald 
mirror Greater ueciiruov is not necessary, 
as (he inherenl diffrailion in the inslrii 
mem enlarges the apex of the cone to 
twice this amount even with perfect at¬ 
mospheric conditions The mirror was 
.iliiminized by I.eroy M E Glaiising 

“The 8%" bv 12" flat also was made 
bv Gharles Herman and \ E Maier " 

I N almost no nine, after the publication 
of “.ATMA,” describing the Richest- 
Field Telescope which shows the maximum 
number of stars possible in one field, these 



Figures. SmaUer of the two domes 


“RFT's'' were being made by the hundreds 
and everybody was acclaiming them ai su¬ 
perlative Most of these were of 6" aize but 
Figure 6 shows a 12%" RFT, the one 
nearer the reader, made by J. F. Simpson, 
a medical and X ray technician at Gamson 
General Hospital, Gastonia, North Carolina, 
and set up on a roof. It is an f/5 and Simp¬ 
son says it “shows most beautiful star 
fields, while the Orion nebula is more brU- 
liant than I have ever seen it. Whan look- 
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ing at the Moon, it is actually necessary to 
hold your hat over the mouth of the tube to 
cut down the superabundant light." 

The other telescope, mounted tandem in 
a long yoke of corner-welded angle iron 
611ed in with two-by-fours, is a 12W Cat 
segrainian These two make just the right 
combination for non contortionists the 
('.aseegrainian higher up and used from 
below, the Newtonian below and used from 



Figure 6 Simpson's new equipment 


above The tube of the RFT turns in the 
solid trunnion ring shown to plate the eye 
piece wherever most convenient 
Simpson formerly had the 12Vj" Casse 
grainian and an 8" RFT mounted in tandem 
on the same roof (described in the March, 
1940, number) but each in a fork instead 
of a voke This lacked slabilily, but the 
double voke affords great stability, he now 
testifies Simpson’s inlention is to link the 
two lubes together with a rod (detachable 
whenever desired) so that they will always 
cover the same field 

0 1' aide interest to "TN’s” is a recent 
improvement in commercial silvering 
of ordinary looking glass mirrors, developed 
by Peacock Laboralories, Inc , 54lh St and 
Paschall Ave , Phil , Pa , a Inbbv Owens 
Ford subsidiary Old method was to wash 
the glass, go over it with tin ehloride, 
wash this off, lay the glass on a heated 
table and pour on, from a pitcher, the 
mixed ammonia-Bilver-nilrate-plus-reducing 
solution, using 8 oi. per sq ft, and wait 
20 to 60 minutes for the coating New 
method employs a two-nozzle sprav gun 
Emerging from it in a spray, the two solii 
tions meet and mix 7" in front of the 
nozzle, and conliniie lo the glass The glass 
IB sloped and moves on a conveyor belt, 
greatly speeding up the work Claims are 
that 1 oz. silver nilrale silvers .30 sq ft of 
glass, showing how wasteful our telescope 
mirror methods must be — or were before 
aluminizing took the lead 

N ew clubs of amateurs' The Amateur 
Astronomer’s Club, S. Rasmussen, 
Cor. Sec., 720 Westover Ave,, Norfolk, Va 
Telescope Makers of Central California, 
Jos. A. Mcllo, Sec., Suite 222, First Nat’I 
Bank Bldg., Madera, Cabf. 
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iltaka oomidwation the Six 
*' #etent Statutes enacted by 
1939 and the New 
Federal Court Rules 

"Patent Tactics 
AND Law 

Whof Every Industrial Executive 
ond Engineer Should Know About 
Patents" 

by Roger Sherman Hoar 

Commercial Attorney of Bucyrua- 
Erie Company, Member, Masaachu- 
aetta, Wiaconain, Federal and Patent 
Office Bara, former Asaiatant At¬ 
torney General of Maasachusetta 

T his n*w book puU Into plain Engllmh tha 
inionnoilon naadad by arary inTanlor, 
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hoa to hondla patent quaatloni. 

It wUl ihow you how to cooparola more aUac 
Hvaly with your potant attorney. It wlU give 
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aokee cm Inyantien! what are his amployar's 
rights? An amployaa is hlrad axprasaly to in- 
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What ora the guallflootlona to look tor In 
hiring a patent attomay? What should be 
pcrtantad and why? What should you do to 
ptotact tha priority of your inTanlloas? 

How should patents and potant rights ba 
carried on your books—what about taxes? What 
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from your company? What tactice should ba 
^ Infringamants ol priority rights? 
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fTAe Editor wiil appreciate it if 
you udll mention Scientific Amer¬ 
ican when writing for any of 
the publicationa hated below) 


Mabvels or THE Electric Eye is a 16-page 
lUuatrated pamphet which desenbet a 
number of uses for photo-electnc-cell con¬ 
trol systems. It covers such appitcations as 
conveyor control, automatic lighting, bur¬ 
glary protection, color sorting, and so on 
Vmted Cinephone Corporation, 43-37 
33rd Street, long Island City, New York, 
New York.—Gratia 


Two Days —Two Weeks is a 96 page vaca 
tion guide to the United Slates, Canada, 
and Mexico It lists in compact form na 
tional parks and forests, stale parks, major 
resort areas, ways to vacation, ways to 
travel, and tells how to obtain further hi 
formation on specific subjects The listings 
are as comprehensive as possible and in 
most cases include a summary of costs 
Hanan Publications, 270 Lafayette Street, 
New York, New York —50 cents. 


I Aero-Thread Encineerinc Standards and 
Technical Information is a 16-page 
booklet which describes and illustrates 
uses for a new screw system employing an 
anti-fnction thread lining The informaluui 
contained would be of interest to all manu 
factorers who use screw parts where maxi 
mum strength and reliabiLty are desirable 
factors Request Bulletin T-1 Aircraft 
Screw Products Company, Incorporated, 
25-12 Hat Avenue, Long Island City, New 
York — Gratis 


Geolocic Antiquity or thf Lindsnmaier 
Site in Colorado, by Kirk Bryan and 
Louis Ray, Harvard University anthropol¬ 
ogists, 18 a 76-pagc general round-up of 
existing facts about this famous site of 
early Folsom man. The Smithsonian Insti¬ 
tution, Washington, D. C. — 35 cents. 


Television Relaying is a repnnl of an 
address by Dr W. R. G Baker in which 
IS put forth a bnef description of the Gen¬ 
eral Electric Television Relay System. It 
outlines the reasons why relays are neces¬ 
sary for this work and tells something of 
the operations of a relay circuit in upstate 
New York Radio and Television Division, 
General Electric Company, Bridgeport, 
Connecticut —Grafts 


How To Organize A Science Club is a 
36-page illustrated booklet that describes 
just how to go about the organization of a 
science club It also tells of some of the 
work that has been done throughout the 
country and presents illustrauons of the 
activities of organized clubs The American 
Institute of Science and Engineerings Clubs, 
60 East 42nd Street, New York, New York. 


Tenite Molding is a 40-page technical 
handbook on the methods employed in 
molding Temte artides. Thorouglily illns- 
trated, it contains a disensaion of different 
types of molds, mold oonstruction, moldmf 


temptnuttres, and moldim Jda- 

grams and detailed expknatloM of 
typical mold designs are inotnded. tw 
booklet is artilable to maanfaetaters, 
molders, and designers. Please request it 
on your business letterhead. Tennessee 
Eastman Corporation, Kingsport, Tennes- 


Receiving Tubfs. pamphlet 1275-B, 
presents a chart of RCA receiving tube 
characteristics and socket connections The 
data on all RCA glass, glass octal, octalox, 
and metal types are presented in numencal- 
alphabetical order. Commercial Engineer¬ 
ing Section, RCA Manufacturing Company, 
Incorporated, Harruton, New Jersey - - 


Chemicals By Glvco is the latest edition 
of a comprehensive 96-page catalog de 
scribing glycol and glyceryl esters, emiil 
sifying agents, special emulsions, synthetic 
waxes, synthetic resins, and a number of 
specialties of wide interest and application 
A section is devoted to suggested formulas 
and other information for the manufacturer 
of numerous types of jiroducts Glyco Prod 
acts Company, Incorporated, 14S Lafayette 
Street, New York, New York. — Gratis. 


Hercules Diesel Engines is a 16 page 
illustrated pamphlet which gives a con¬ 
cise yet comprehensive explanation of mod¬ 
em high speed, heavy-duty Diesels Handled 
in question and answer form, some interest 
ing comparisons are presented between 
Diesels and gasoline engines as well as 
between the two-rvcle anil foiir-cvde 
Diesels Hercules Motors Corporation, 
Canton, Ohio—Gratis 


■Ufa PHOTOCHAriiir Papers, Their Prop 
erlies, Processing and Applications, is a 
48-p8ge booklet which includes clear and 
detailed description of the various factors 
and conditions that govern the use of photo¬ 
graphic papers Agfa Ansco, Binghamton, 
Vein York, or photographic dealers.—15 


Aluminum in the Chemical Industry is 
a .S2-page booklet divided into five parts. 
Choosing the Proper Alloy, Applicauons 
of Aluminum in the Process Indusines; 
Coalings, Protection, and Maintenance of 
.Aluminum; Chemicals and Alcoa Alumi¬ 
num; Characteristics of Aluminum Com¬ 
plete with a comprehensive index. Alumi¬ 
num Company of America, Pittsburgh, 
Pennsylvania. — Gratis. 


Ampro Precision Cine Equipment is a 
caulog which describes and lUuatrates 
a complete line of silent and sound 8 and 
16inin motion picture projectors It is 
available to dealers in such equipment, as 
well as educational and industrial prospecu. 
The Ampro Corporation, 2839-51 North 
Western Avenue, Chicago, Illinois. — Grabs. 


Activities in the Field of Virus Re¬ 
search, by Paul de Kruif, is a r^rt 
of the work being done by the NaUonal 
Foundation of Infantile Pa^yais. It oat- 
Unea the progress which has bm made op 
to the present day and describes the long- 
range research e&rt which is contiaoally 
being carried on. The National Foundation 
for Infantile Partdysis, Incorporated, 130 
Broadway, New York, New YoHt.—Creda, 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Litt.B., L.L.B., Sc.D. 


Ethyi. 

T he recent deciKlon of the United States 
Supreme Court with regard to the li¬ 
censes for maVing, using, and selling gaso¬ 
line containing a patented fluid bearing 
tetraethyl lead has given rise to consider¬ 
able newspaper comment Much of the 
newspaper publicity implies that the deci 
Sion IS revolutionary in scope and has intro 
duced new principles into our patent laws 
Actually the decision is orlbodoa and is 
based upon well-established principles. Un 
derlying the decision is the fundamental 
principle that after a patented article is 
sold in commerce by the patentee or his 
licensee the patentee can no longer exei 
else any control over the article 
In the decision under consideration the 
Supreme Court found that the patentee was 
the owner of patents relating to a gasoline 
additive containing tetraethyl lead and also 
to gasoline incorporating the additive The 
patentee granted licenses to most of the 
large oil refining companies in the United 
Stales to manufacture, sell, and distnbute 
motor fuel containing the patented fluid 
The bcensea prohibited the refiners from 
telhng the patented fuel to anyone except 
retail dealers and jobbers hcensed by the 
patentee In addition, the license to the 
refiners provided that the refiners should 
maintain certain price differentials in the 
gasoline embodying the patented fluids 
The patentee also granted royalty-free 
licenses to jobbers to sell gasoline manu¬ 
factured by the licensed refiners and it was 
ihe system of licensing jobbers which the 
Court found to be in violation of the anti¬ 
trust laws The jobbers licenses provided 
that either party could cancel the license, 
with or without cause, on giving 30 days 
notice in wnting. 

The Court found that it was an eslab 
Iished practice of the patentee to investi¬ 
gate the business ethics of licensed jobbers 
in order to ascertain whether they main¬ 
tained the marketing prices, policies, and 
praoticea prevailing or ostensibly prevail¬ 
ing in the industry. As a result of its 
practice of Inveatigating business ethics, 
coupled with its power to cancel the licenses 
at will, the Coun found that large numbers 
of refiners and the majority of jobbers be 
lieved that it waa necessary for the jobbers 
to maintain the required business ethics and 
to maintain prices in order to obtain and 
retain their licenses From this it was con 
eluded by the Court that the patentee was 
exercising control over the resale price of 
the jobbers for gasoline containing the pat¬ 
ented fluid. 

The Court pointed out that a ptteniee 
•*may grant Uoenaes to make, use or vend, 
rsitrict in point of space or time, or with 
any other restriction upon the exercise of 


llio granted privilege, save jnly that by 
attaching a condition to his license he may 
not enlarge his monopoly and thus acquire 
some other which the statute and the patent 
together did not give ” The Court held that 
the exercise of the resale price of the jobber 
was beyond the scope of the patent monop¬ 
oly because the gasoline had already been 
sold in commerce by the licensed refiner 
To correct this situation the patentee was 
enjoined from enforcing the requirement 
that licensed refiners should sell gasoline 
rontsining the patented fluid only to li 
lensed jobbers. The patentee also was or 
dered to notify the jobbers that the jobbers’ 
licenses had been cancelled 
In reaching its conclusion the Court 
pointed out that the patentee had eslab 
Iishcd “the marketing of the patented fuel 
m vast amounts on a nationwide scale 
through the 11,000 jobbers and at the same 
time, by the leverage of us licensing con 
tracts resting on the fulcrum of its patents. 
It has built up a combination capable oi use, 
and actually used, as a means of controlling 
jobbers’ prices and suppressing competition 
among them " 


Style Piracy 

ESIGNERS and creators oi original 
fashions in clothing have made re 
peated but unauccessful attempts to pro¬ 
tect original fashions which are new bill 
do not rise to the dignity of invention and 
accordingly cannot be protected by potent 
from stvie piracy The design and con 
struction of garments, when they are new 
and embody invention, may be protected 
by patent However, very frequently new 
designs and fashions in clothing having 
great commercial merit cannot be protected 
by patent and within a very short time after 
the designs are displayed on the market 
many copiea, usually of a less expensive 
character, appear on the market. 

In an attempt to protect designers and 
creators from copying of this character 
a trade association of hat manufacturers 
and designers was organized The trade 
association established a registration bo 
reau with which any creator of original 
designs and styles in hats could register 
his designs In addition to this more than 
one thousand retail stores in the United 
Stales agreed to co-operate with the trade 
association by refusing to purchase anv 
hats which were copies or piracies of de¬ 
signs registered with the association. 
Members of the association in turn agreed 
among themselves not to sell hats to any 
retailer who persisted in purchasing hats 
that were copies of the registered designs 

The Federal Trade Commission con¬ 
tended that the concerted action by the hat 
manufactnrers belonging to the trade as¬ 


sociation was a violation of the anti-tniat 
laws and ordered the association to atop 
further boycotts of retailers and manufac¬ 
turers who had copied registered dealgsa. 
The association appealed to the Foderrmi 
Court and the order of the Commission 
was sustained The Court conceded that 
design or style piracy was an evil that had 
adverse effects upon the creators of de¬ 
signs However, the Court pointed out 
lliat under our law only designs embody¬ 
ing invenlion were subject to patent pro¬ 
tection and that any other design could 
be copied at will by competitors Since 
this was the policy of our law. the concerted 
action of the manufacturers belonging 
the trade association was held to be a viola- 

In this connection the court made the fol¬ 
lowing Blaiement 

“We believe, therefore, that concerted 
action to eliminate style piracy extends 
beyond the permissible area of industrial 
self-regulation The purpose of the mil¬ 
liners IS to maintain their price structure, 
and to eliminate a distasteful ‘evil’ which 
the law nevirlheless recognizes to be a 
sociallv desirable form ef competition.” 


Diazo-Types 

ATENTS relating to chemical compoai- 

tions and processes present a peculiar 
difficulty not encountered in connection 
with patents for other types of subject 
matter Thus where an inventor employs, 
in a chemical composition or process, a 
specific element such as chlonne, he nat¬ 
urally does not wish to be limited in hi* 
patent to that particular ingredient. In 
an attempt to make his patent as broad 
as possible he might state that the entire 
halogen group of materials may be em¬ 
ployed If it should later appear that one 
or more of the halogen matenala are in¬ 
operative in the process or compoattion 
then all of the claims of the patent specify¬ 
ing the use of halogens are invalid and only 
those claims limited specifically to chlorine 

An example of this principle is contained 
in a recent case decided by a Federal Cir¬ 
cuit Court of Appeals relating to a patent 
for photo sensitive copy papers known as 
diazo-typcs, used in reproducing engineer¬ 
ing drawings The patent stated that the 
paper should be coated with two materials, 
one of which was staled to be “a diazo 
compound being formed with amino com¬ 
pounds containing at least one other ammo 
group ” The patent contained both product 
and process claims, each of which specify 
the use of the above material. Al the trial 
of the case it was proved that not aU diazo 
compounds of this character would operate 
but only those containing a quinonoid or 
anhydnde structure As a result of thi* 
evidence the Court concluded that the 
claims were too broad and covered mate¬ 
rials which would not operate and accord¬ 
ingly were invalid The principle of law 
involved was staled by the court in the fol¬ 
lowing manner 

“Where within a general clasaifioation 
disclosed by the claims, are compound* 
which do not answer the description ol the 
specification, oven though there be a gen¬ 
eral quabty common to them all, yet if 
there be no common quabty in respect to 
their effectiveness in achieving the inven¬ 
tive concept, claims for their exclusive use 
cannot be suitaiaed.” 
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Athlete's Foot, Cure for 
Blrthmerke and Cancer 


Body, Ren 

Cancer and Birthmarks 
Cancer. Optical Test for 
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Drinking i 


aralysls. Operation 1 
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Press. Metal Stretchmg 
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METEOROLOGY 
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Lightning, Fli^t During 
Magnetic Storms. What Causes? 
Ramfall Gage, Self-Registering 
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Air De-Odorixer 
Body. Spare Parts of 
Cats, Repelling 


Desk Organiser 
Dry-Ice “Keeps" Ice 
English. Slovenly 
Eyes That Shine, Anim 
Faucets, Leak-Proof 


Eye Tester (Phoroptor) 
Spectacle Moontmg, Improved 
Spectacles. One-Eye 
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Paint for dorrosive CondItionsiKori 
Pigment Research Improves Paints 
Plastics, EMmels for 

Sun-^^FIltermg Paint 
White Lead, Improved 
White-Lead Paint. Ready-Mixed 
PATENTS, COPYRIGHTS and 
TRADE MARKS 
Can Closure Patent 
Chemical Patent Claims 
Combinations and Aggregations 
Confldence Manufscturer'i Obligsti 


Copyright bar 
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Sawdust Heel Patent 319 

Secret Formulas 191 

Sesqui Centennial of Patents 329 

JJ7 Soft Drink Trade Mark 351 

Style Piracy 181 

Trade Marks. Value of 63 

Ig; Yeast. Propagating 127 

PHOTOGRAPHY and MOVING PICTURES 

Aerial Photography, Black Powder for 99 

355 Album, Visitors'^Picture 368 

Alleys. Shootmg 306 

“ri Background Cloth 370 

Camera Clubs Grow 3 70 

31 Camera Lenses. Coated 168 

3|« Cameras. Stolen 243 

Candid Photography 179 

Characterliation. Amateur 116 
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,9’ Circui Pictures 168 

3" Close Ups from the Hand 116 

j3< Clouds Save the Day 309 

Contrast, High ’ 115 

Crime Detection, Photography in 71 
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1?” Dentists and Photography 367 
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Paving, Oiled-Earth 
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Street Lighting Evaluator 
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Antiseptic Rubber 
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Magnifier, Rubber Mounted 
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Tire Blowouts in Miniature 
SAFETY 

Accident Caaes, Handling 
Fire Prevention, Aircraft 
Headlami*, Sealed 
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Lily PaZ Gigantic 
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Photographic Drawing 
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Printing-ink Cruet Solvent 
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Foreign Bales of War Planes 
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Inventions Wm Wars 
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hundreds of publications that are in 
the market for photographs 
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ANMOUN CEMENT 


Scientific American, a ninety-six year old international 
institution, will come to our readers in new form starting with 
the next—the August 1940-issue of the magazine. 

Modern typography, a new cover design, a refreshingly 
different manner of presenting editorial material, will char¬ 
acterize the new' Scientific American. Always in step with the 
trend of the times, the editors will give to our readers more 
news of the world of science and industry in more readable 
and compact form. 

Yet, despite the increased tempo, there will never he any 
compromise with authenticity an<l accuracy. Old readers of 
Scientific American will appreciate what this means; new 
readers will quickly grasp the advantages of this editorial 
policy that has been maintained for almost a century. 
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¥N the article etarling on |Higc 5 o{ this innue is 
*■ given a compact survo of the world’s fiiieol 
warplanes—ihose employed liy the Air Services 
of the United States. On oiir to\er is illustrated 
the IViorth American ohservulion plane, 0-47A 
Note the windows in the lower purl of the fusel¬ 
age and the full-vision cockpit enclosure The 
eyes of the Army must see all - Official Photo¬ 
graph, L' S Arm\ Air Corps 







50 Years Ago in ... 



(Condensed From Issues of July 1890) 


CANAL-“It in nov. over right years since work was first begun 
upon the Panama Canal, and about two years have elapsed since 
active operations were suspended The tola) cost of the work up 
to the present lime, including the indebtedness of the company, is 
estimated at seven hundred millions of dollars, and the canal is 
hardly half finished ” 

CRUISER—“The squadron of evolution sent by the United Stales 
government to the Mediterranean, under command of Rear-Admiral 
John G Walker, attracted much attention The admiral's flagship 
was the frigate-built crutser Chicago constructed of mild 

steel, at a cost of about one million dollars, and launched in 1885 
She IS 314 ft long, 48 ft broad and draws 19 ft , having a displace¬ 



ment of 4,500 Ions She has two screw-propellers, with engines of 
5,,5(XI horse power, inditated, the machinery is protected by a 
partial steel clerk Her speed is 15 knots an hour, and she carries 
940 tons of coal The armament consists of four 8 in breeih-Ioading 
guns on the spar deck, eight 6 in breech loading guns, in broad¬ 
side, on the gun deck and two 5 in breech loading guns aft, with 
SIX machine guns “ 

GUNPOWDER -“No evidemi exists of the use of giinpowdrr a« 
an agent of warfare until the middle of the twelfth century, nor 
did a knowledge of its propulsive cffeels come lo the Chinese until 
the reign of Yunglop in Ihe fifteenth rentury a thousand years 
after its first employment in fire crackers “ 

GLASS—new method of obtaining stained glass is done bv a 
process of printing The design is embossed on an iron plate, on 
which a lump of tioi glass is rolled until it lakes the form of the 
plate on which the pallern is lasi The sunken lines are then 
filled with enamel and the whole plate is fired This process 
obviouslv does awav with the use of leads, is rapid in its execution, 
and has the additional advantage that the design may be repealed 
as often as it mav he required ’ 

TOOTllPICK'y “Quill tooihpicks come from France The largest 
factory in the world is near Pans, where there is an annual product 
of 20,000,000 quills The factory was started to make quill pens, 
but when these went out of general use, it was converted into a 
toothpick mill ” 


GIRDER—“The Keystone Bridge Co has just completed a girder 
for the new City Hall of San Franeisio, which is the largest ever 
made in the United Stale# It is 10.5 feri long, and weighs 70 
tons A contract for two girders was given to the tompany last 
November, and they have been working on it ever since The 
materials for the second one are now hi ing prepared The girders 
are intended for the ground floor of ihi building " 

WELDING—“The great demand for artificial ici machines, and 
the necessity for furnishing long coils of pipe to be used in their 
construction, has furnished a new and extensive field for the pipe 
welding machines ol the Thomson Eleitric Welding Company 
The difficulty of welding pipe by the old methods is that, unless 
ihe joints are perfect, there is an escape of ammonia vapor whith 
renders them practiially useless It is found that by the eleelru 
welding process these joints are peril 11. and lengths of 4(KJ or 500 
feet of homogcnintis pipe tan be made without diniriillv The 
elertric welds stand bending either hot or rold ’ 

foot) “Probablv no inodirn scieme presents a wid.r held for 
speculation than that of ilienustry, and more especially, perhaps, 
ihat bram h of the eeience wliidi treats of organii (ompounds 
In an address deliv. r, d at Heidi ll.erg, by no less eminent an 
aiiihorilv than Viilor Meyer, it is annminted that ‘we may reasoii- 
ablv hope that cliemistrv vvill teach us to make the fiber of wood 
a source of biiman food What an itiormmis stoik of food, then, 
will be found if this beeomes jiossible, in tilt wiwid of our forests, 
or even in grass or straw ’ 

PAYTEl.EPHONF “A novel td< phone station is being inlro- 
iliiied in ConmitKiil The instrument cannot be used unless a 
fee IS paid There are five slots in the machine for the rereption 
of a nickel, ten irnt piece, quarter, half dollar, and dollar respective- 
Iv To use the telephone it is first necessary to call up the central, 
as on an ordinary telephone The objective point is then asked for, 
and when this is reached, the parly who rings up is told lo put the 
necessary fee in the slots ” 

SPEED- “A special train on the 15lh July left Baltimore 
at noon, and thirty-five minutes later had traveled forty-two miles 
and was in the Pennsylvania railroad station in Washington The 
speed averaged 72 miles an hour, or allowing for starting and 
slopping, at least 80 miles for the greater part of the run ” 


AND NOW FOR THE FUTURE 
H Progress in the young and vigorous organic chemical 
industry Bv Dr C M. A. Stem 

K Geriatrics - the newest mediial speeialtv By Barclay 
Moon Nevvman. 

H Pattee’s Caves, where medieval Irish monks may 
have lived in New England. By Prof Hngh O’Nefll 
Mencken. 

If Evolution in the future: Will the human species ulti¬ 
mately produce a race of super-men? By Henry M. 
Lewis, Jr 

It Brilliant achievement in the improvement of common- 
ploee textiles. By Philip H. Smith. 






DONALD W. DOUGLAS 


Personalities 

in 

Industry 

B orn m Brooklyn, New York, m 
1892, Donald W Douglas was 11 
years old when the Wright Brothers 
made their first flight at Kitty Hawk. 
Six years later he received his appoint¬ 
ment as a midshipman in the United 
States Navy and was ordered to report 
to Annapolis In 1909 the two American 
inventors ol the flying machine brought 
their frail biplane to Fort Mever, Vir¬ 
ginia, for a demonstration to the United 
States Army doling Douglas was 
among the few who saw tin airplane 
leave the ground. fl\ around lh< i ourse 
and return to its stalling point He did 
not know It then hut that event also 
matked the hegiiiiiing of liis taieer 
After three years of training < rinses, 
navigation, and mathematics, young 
Douglas still had his mind on wings and 
skies instead of the seven seas, and was 
leady to turn to new. untried helds. 
His father, William E Douglas, a New 
ork hanker, hoped Don would become 
a naval officer, hut fate atid Donald de- 
I reed olherwist In 1912 he entered 
the Massachusetts Institute ol Tech¬ 
nology Hi.s progress at th< Institute 
was rapid He was graduated in 1914 
and in June of the same year received 
an appointment at that institution as 
Assistant in Aeronautical Engineering 
at a salary of $500 a year It was his 
first job in aviation 

With Commander j C Hunsaker. 
young Douglas worked on the first wind 
tunnel, a step that laid the foundation 
for the amazing development of avia¬ 
tion in the last quarter of a century 
In 1915 he joined the Connecticut Air¬ 
craft Company in New Haven as a con¬ 
sultant and there worked on the D-1. 
the first dirigible built for the United 
States Navy Later in 1915 Douglas 
went to Clenn L Martin and became his 
Chief Engineer Within a year he was 
Chief Designer for the Aviation Section 
of the Signal Corps, but later returned 
to Martin. At 25 he was one of the out¬ 
standing men in the fascinating new 
field of aeronautics 

By 1920 Donald Douglas was work¬ 
ing for himself He came to southern 
California and with David R. Davis 
formed the Davis-Douglas Co Their 
first office was “desk space" in a barber 
shop. There was designed the Douglas 
Cloudster, the miracle of its day It 
was only a step from the Cloudster to 
a Navy contract for several aii planes 
In four years Douglas was ready for 


another milestone in his < areer, A new 
model, the DU (. was finished and the 
United States Army was on its way to 
make its historic flight arouinl the world 
by air The Douglas slogan became 
“First Around the World,” and todav 
18 “First Around the World—Now the 
World Over ” 

At the age of .32 Donald W Douglas 
was internationally famous His or¬ 
ganization grew until todav the two 
Douglas factories at Santa Monica and 
El Segundo, California, are America's 
largest airplane plants. On May 1 
1940, Douglas employed over 17,000 
men and women, with a payroll of 
approximately $28,000,000 00 

In 1932 Douglas entered a new field 
The historic DC I and the DC 2 changed 
aerial transportation in America. .Soon 
Douglas airliners were dominating the 
skies. The 425th ship of the “DC" 
series was delivered in May 1940 
Douglas airliners fly more than .350,000 
miles every 24 hours in the United 
States and 22 foreign countries. To the 


safely record of 1939, when the air- 
line.s 111 the United Stales carried 2,000,- 
000 passengers 815.000,000 miles with¬ 
out an accident. Douglas i ontributed 
equipment for 85 jicri ent of this impos¬ 
ing reconi 

Universal aeclaitn and recognition 
made no tliange in Don Douglas. In 
1936 when President Roosevelt pre¬ 
sented him the Collier Award for out¬ 
standing advance in aviation his asso¬ 
ciates still called him “Doug." as they 
did after he received, in January, 1940, 
the Guggenheim Gold Medal for the 
outstanding contrihution to the develop¬ 
ment of commercial and military air- 

He IS married and lives with his wife 
and children in .Santa Monica, close to 
the huge Douglas plant Reading, 
yachting, and quiet houis with a few 
close friends are his recreation Never 
flustered, seldom disturbed, alwavs 
calm and collected, he continues to keep 
pace with the amazing progress of the 
thing closest to his heart—aviation 






THE WORLD’S MOST POWERFUL X-RAY APPARATUS 


rpMHEK pnncipul objects in 
1 this group ure. at right, a 
1,400 OOO-volt Xrav tuhf. in 
rontcr, a liigli voltage genera¬ 
tor to fee (1 It, dt left, rt sistunee 
units (oneral Eleetric has 
built tins big ujipuratus for the 
National liiircaii of Standards, 
which will use It, lirst, to ev 
plore X rav closdge at the high 
er voltages into which medicine 
IS iiushing, later for producing 
neutrons and artificial radio- 
aetivitv for jilivsical research 
Th. 1,4(.)0.000 volt, lOmilli- 
anijiere X-ray tube is c'cmiiiosed 
of ten sections of 140,000 volts 
caeli in c aseadi , each six,tion 
iH fed individuallv bv its corre- 
s|)onding s( ction of the ten jiart 
generator This is eomposed of 
step-u)) transformers, capaciia- 
tors, and kenolron rectifier 
tubes Kesistanee units in left 
hand stack are used in meas 
iinng the voltage X-ray tube 
IH 28’/^ feet high, and its beam 
of electrons travels 24 feet In 
ojieration these electrons start 
at zero velocity and are given 
a velocity kick in each section, 
so that at the target the speed 
IS 180.000 miles per second— 
very nearly the velocity of 
light. Curved tops of each 
stack are spun aluminum coro¬ 
na shields to prevent loss of 













Americas ^nged ^^apons 


World’s Finest Warplanes . . . Built to High Stand¬ 
ards and of Superior Material. . . What the Various 
Types are Designed to Accomplish 

By JAMES L. H. PECK 


AN embittered Spam, a disunited 
Poland, and a capitulated Finland 
bear mute testimony to [lotency of 
modern airpower, what remains of the 
Old World appears destined to suffer 
at the hands of tins new weapon—swift¬ 
est, most far-reaching of Man’s war 
agencies. And all of this has a very 
dehnile effect upon American defense 
in general and our air arm in particular 
The sleek warplanes, which are liter¬ 
ally the sinews of this American air arm, 
are much in the news these days, cur¬ 
rent discussion 18 international as well 
as national These fighting craft are of 
several types, each of which is designed 
for one of the tactical aiib-divisions of 
our Army Air Corps or Naval Air Ser¬ 
vice The tactical branches of the former 
include pursuit, attack, observation, and 
bombardment Naval branches are 
somewhat similar, and comprise fighter, 
scout-observation, patrol, and bombing 
squadrons The small but colorful 
Marine Corps flying organization is an 
integral part of the Navy Bureau of 
Aeronautics, and their equipment is of 
essentially the same pattern 

Fighters and pursuit-interceptors are 


the smallest of combat luft, their ta< 
tical function entailing tlie destriii tioii 
of enemy boinlxrs and i ombat sliips 
The designation “interceptor” has been 
applied to American planes only re¬ 
cently, although England has. for manv 
years, employed single- and multi- 
seater planes of this type Its primary 
use IS to fly up and out to intercept 
approaching hostile planes Tile inter¬ 
ceptor IB usually designed for exlremelv 
fast climbing and is htavily armed 
Fighters and pursuits are usually more 
maneuverable, and engage in close and 
rapid in-fighling while the intereciitors 
indulge in hit-and-run tactics The new 
Air Corps pursuit-interceptors are 
single-seaters, having four machine guns 
and aerial cannon mounted stationary 
within the wings or the i owl in front 
of the pilot’s cockpit The ships arc 
aimed and flown at the target, wliile the 
guns are fired automatically by hy¬ 
draulic or electric devices, the triggers 
being mounted handily on the ship’s 
control sticks. 

The much-publicized Bell P-39 “Aira- 
cobra” and Vultee “Vanguard” aie 
typical prototypea. The Bell YFM-1 


' Xiratuiid' and I ockhced l’-38 are 
twin-engined i raft of somewhat larger 
ilimeiisioiis, the former being our only 
nuilti staler (five-man) fighter. The 
newest models are the Curtiss P-42 and 
P-46 and the Navy's Brewster F2A-2 
AH of these sparkling craft are superior 
to aiiv in the world in their respective 
classes - which is why the Anglo French 
Purchasing Commissions are not exactly 
unhappy 

C OMBAT planes are evaluated in 
terms of their performance—-how 
fast they flv at both cruising (with 60 
to 7,3 percent full power) and top 
speeds, how easily and rapidly they may 
be maneuvered through the aerobatics 
occasioned by combat, and how quickly 
they can take off and climb to high alti¬ 
tudes to meet the enemy In addition, 
they must have a high “factor of safety” 
and good flying characteristics in gen 
eral, with safe landing and take-off abili¬ 
ties in particular 

Tins behavior, liowever is but a 
means to an end Higli speed is essen 
tial mainly for the purpose of overtaking 
or escaping enemy craft, a rapid rate 
of climfi. to get the defending planes up 
to the altitude of the approaching ones; 
and maneuverability, for the sole pur¬ 
pose of outflying hostile ships so that 
the guns—“firepower”—may be brought 
to bear No warplane is any more effec¬ 
tive than it,s armament, and the success¬ 
ful employment of this, in turn, depends 
upon the man behind the gun 

None of the World War II warplanes 


5 
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rank go high on all counts as do our 
new pursuit-interceptors, two of which 
are some 70 miles faster than any Nazi 
ship known to be in service, and four of 
which will climb to 10,000 feet in far 
less time than Britain’s “Spitfire,” top¬ 
most World War II climber 

Planes of the attack branch are de¬ 
signed for assaults on ground troops 
and materiel m a low-flying operation 
called “strafing,” employing machine- 
gun fire, small and medium-sized bombs 
(30 to 100 pounds), and contaminating 
chemicals After using attack planes 
which were slightly larger than pursuits 
for several year.s, the Air Coriia has 
found the 60 foot, twin-engined attack 
bomber more satisfactorv These 
“winged tanks” carry more fuel and 
bombs than the smaller attack plane, 
and this added gas capacity permits 
them to atcompanv larger bombers on 
a mission fai beyond the cruising range 
of the former type The two motors 
make for increased speeds and also pro¬ 
vide better forward visibility for the 
pilot Thi.s IS jiaiamount when flying 
iOO miles per hour at tree-lop altitude' 
rhe new Douglas A-20A almost attains 
:his pursuit plane speed with a full 
ivarload of bombs, fuel, and war chemi- 
alh Although this ship, tlie Martin 
167\V' and North American N A 40A, 
■arry crews of from three to five men, 
he forwatd-firing guns, which are 
noiinted in the wings, are fired by the 
pilot in till same mannei as those on a 
uursuit plane A rear gunner holds 
:orth in his enclosed turret to ward off 
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would-be llRck-bitera, and the bom¬ 
bardier bomba from his vantage point in 
the ship's nose. 

Encamped troops, or those who are 
marching, are easy prey of attack i 

bombers, and these ships support 1 

friendly infantry advances by strafing i 

enemy trenches, artillery, and machine i 

gun emplacements A most important 
mission, however, is the support of 1 

bombing operations, wherein it becomes i 

the strategy of the attack planes to i 

“neutralize” or destroy the anti-aircraft I 

batteries which protect the objectives 1 

sought out by their big brothers, the I 

medium and heavy bombers The low ] 

flying onslaught enables the attack ' 

bombers to flash from behind terrain 
features and trees upon the unsuspect- s 

ing victims with the element of surprise 1 

and blinding speed in their favor. Anti- i 

aircraft gunners who are being harassed r 

bv parachute bombs and mustard spray 1 

are practically helpless for all their i 

marvelous hre-control gear, all of which j 

makes the attack liomber the most c 

deadly thing on wings t 


A to bqpib to destriK turn such enemv 
objectives as air bases power stations, 
reservoirs and pumping stations, ship¬ 
ping and docks, mills, factories, and 
other sources of mati rial and food sup¬ 
ply, communications ami trans|>ortation 
centers, troops and fortification'—most 
of winch are to be found within citv 
limits and necessarily involvt the mili- 
larv and the helpless alike 


Heavy bombers, such as our Boeing 
flying fortresses, are designed to carry 
huge fuel and bomb loads for long dis¬ 
tances. A SIX- or eight-man “combat 
crew” comprises pilot, co-pilot, bom¬ 
bardier, radioman, navigator, and gun¬ 
ners, most of whom are quite versatile 
in that they can exchange places and 
jobs when necessary These types are 
four-engined monoplanes having ma¬ 
chine guns disposed about the huge ship 
in such a manner as to provide defensive 
fire from all angles The Air Gjrp’s 
Douglas B-19. now building, weighs 72 
tons and has a cruismg range tliat will 
permit a round trip flight between New 
York and Pans 

However, not all bombardment mis¬ 
sions call for long-distance flying, and 
because of the poor strategy involved 
in employing the long range bomber for 
not so-long operations, the fortress’ 
little brother, the medium bomber, came 
into being. This is a twin-engined mono 
plane which is smaller and faster, and 
carries less warload over shorter dis- 

Because of the diversifu ation of Navv 
bombers a word is timely regarding 
the “egg layers” of the flying fleet In 
lieu of the heavy bomber, the Navy em¬ 
ploys a 13-ton patrol bomber of the now 
famous Consolidated PBY tvpe which 
gained populariiv through thf record- 
breaking formation flights to Hawaii 
and tlie Canal Zone sometime ago These 
are twin-motored monoplane flying 
boats The boats of Patrol Wing Five 
are conducting the Neutrality Patrol 









-interceptor, this Lockheed P.38 has two llSO-hortepoww 
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OtBcl»l photocmph D e Armr Air Oorpe 

Note the wing guns in this Martin 167 attack-bomher Top speed is 355 miles per hour 


off the Atlantic coast These are the 
aerial cruisers of the fleet, and with 
their formidable range the PBY boats 
can flv hundreds of miles to spy out 
enemy ships 

The torpedo bomliei is a single cn 
gmed, low wing monoplane of about 
50-foot wing span These craft carry a 
20CK)-pound torpedo and are carrier 
based landplanes In action. the> skim 
just alxive the waves, headed straight 
for their floating target release the 
‘‘fish,” then pull up and awav before 
the explosion occurs 

The .scout-bomliers and dive bombers 
are smaller—the Curtiss SBC-4 “Hell 
diver" having a 31-foot span—and 
faster. The scout bombers catry on 
short-distance reconnaissance, and when 
necessary they stop scouting and coin 
mence bombing Both these prototypes 
employ the spectacular vertical dive 
attack, in which they scream down at 
around 400 miles per hour, aimed at 
the target, release their Iwmbs, then 
pull up when about 500 feet above the 
sea 

Bombing teams—pilot and bom 
hardier—of the patrol bombers and the 
Air Corps types lay their death eggs in 
a less spectacular method from higher 
altitudes. When the bombs are released 
from the racks in which they are sus¬ 
pended in the plane’s belly, they do not 
fall straight downward, but travel for¬ 
ward with the ship for a distance before 
heading earthward in a parabolic tra¬ 
jectory. This behavior—that is, the 
forward movement from point of re¬ 


lease -lb called “range ’’ and it vanes 
with the plane’s speed and altitude 
From 6000 feet, a bomb would have a 
range of uboiil a mile and a quarter if 
the bomber is Hying 240 mib s per hour, 
at the same speed, the mi'-sile would 
have twice this rang**—or 1 (648 feet—• 
if dropped frtmi 12,000 fed But range 
IS only one of many (onsid. lations, and 
all lliesc are neatly taken *are of bv the 
boml) sight The bomb.udier makes 
sellings to correspond to the plane’s 
spied, altitude, wind drift, ground 
speed, and other lechni* alities, and 
Sights down and ahead until the target 
is lined in the telescopic view finder, 
then merely presses a button Electrical 
apparatus and science take care of 
everything The miraculous atcuruev 
of our Sperry sight is pretty well known 
bv this time both in and out of the 
United States' 

O bservation work is m.t s.. 

glamorous as that of the combat 
branches, but it is equally important 
Aerial reconnaissance—the “eves of 
the Intelligence”—is perhaps the most 
important original source of en<‘m\ in¬ 
formation available to ground enm- 
rtianders Flights over the liostile back 
areas, trenches, and cities, and the 
photos thereof, supply invaluable infor¬ 
mation of enemy movements The North 
American 0-47A, an all-metal, mid¬ 
wing monoplane, which is provided with 
a windowed belly for the observer and 
his all-important camera, is the current 
Air Corps observation plane. 


Another unglorihed branch which is 
<‘mploved bv both the Army and Navy 
foues bear- the simple title “Utility,” 
but It IS most essential to the smooth 
operations of the air forces Cargo ships 
fly all sorts <if equipment to air bases 
or outlying posts Transports—which 
are largely of the Douglas DC-2 type 
seen at most airline terminals—are 
necessary for the rapid movement of 
personnel and staff officers Ambulance 
< raft have saved many a life by swift, 
(omfortable transportation of injured 
jiersonnel to a place where medical at 
tention was available The military ver¬ 
sion of the Douglas transports employed 
for these purposes is known as the C-39. 
Last, but far from least, come the vitally 
important training craft of “primary” 
and “basic” designations, two of the 
newer types being the Array’s Vultee 
“Valiant” and the Navy’s North Ameri¬ 
can SNJ-2 Fledglings must undergo 
gradual, carefully supervised transition 
from these trainers to the speedy, trickv 
pursuits or giant bombers 

These are the world’s finest war¬ 
planes, they fly faster and farther than 
any of the respective foreign types 
known to be in service or building, and 
they are built to higher specification 
standards and of superior material. Our 
services, unlike most of those across the 
water, belu've as a matter of pobey that 
American airmen are worthy of the 
finest airplanes that engineering in¬ 
genuity and money can provide—and 
we have more of both than any country 
in the world. 



CREW OF TEN HANDLES A LONDON BARRAGE BALLOON 

E fficiency of the London halloon barrage has been effectiveness to discourage mine-laying by airplanes in es- 
proved by the unfortunate wrecking of two friendly air- tuanes Each balloon requires a winch-truck and a trailer; 

planes since (he war began Such barrages have shown their and is made ready for flying by ten soldiers and a corporal. 







OUR POINT OF VIEW 


Who Ever Dares Say Never? 

T isn’t safe any longer to assert tlial anything will "never” 
become possible Since a long lime ago every si lentist 
has known that you never could expect to see clwrly objects 
much smaller than about 1/100,000 incb in diamelir, no mat 
ter how expensive a microsi ojic you might devise The water¬ 
tight reason for this was the obvious one that a bundled 
thousandth of an inch was not far from the size of pattern of 
the very thing by means of which you did the seeing, that is, 
light Things smaller weie not properly noticed by the light 
to afford a clear image and there was nothing you toiild do 
about It ho we had reached th<‘ ultimate limit of working 
magnihcatioii at little more than 2000 diameters 

This permitted you, however, to see most of the disease 
germs You could see them about as clearly as you can see 
and recognize a man standing off at some distance, with the 
naked eye, that is, you could see their general outline but 
not much of their detail By wholly different methods than 
seeing, science (ould, of courst, deduce and prove the exis¬ 
tence of many things smaller, smaller, amaller, smaller, 
smallest, by several degrees of size, than germs, that is, dis¬ 
ease viruses, large organic molecules, common inorganic mole- 
< ules, atoms, parts of atoms These jiroofs established the 
existeme of sin h sub entities just as fully as if you could see 
them perhaps more so, siin e seeing isn’t always believing 
Yet you always felt that you wanted an actual look at these* 
things and you were told that you would neyer get that look 

Today, thanks to the electron microscope so lucidly ex¬ 
plained on another jiage bv the young jiliysicist, Jean Harring¬ 
ton, we expect soon to behold clearly, not. it is true parts of 
atoms or even whole atoms, but the entities that stood next 
higher on the forever forbidden list, that is, viruses and large 
molecules- the latter have been seen alieady The elution 
microscope at one jumii ha*- multiplied our powei to |(l•el into 
the vastness of the minute just about fifty tunes, it iiermits 
a magnification of 100 000 diameters' It would i*veii jicrmit 
us to see atoms if e ertuin wide jirae tie al discrepancies lx twe*en 
Its theoretical and actual power did not still bar the way \V oiTt 
these "bugs” be disposed of ' borne may \et the men who 
have wrestled with the problem m the flesh think the ele-ctron 
microscope never can eonie* within live* [ii’re ent of its full 
theoretical resolving jxiwer 'some piaetical ri-asoiis are 
human inability to attain perfex t symmetry of (lart-. to a de 
gree way past even fine mai bine work, tiny residual iriegu 
larities in coil windings, residual npjdes in vedlage eontrol 
that cause variations in electron speed, though you control it, 
as RCA has, within thiee volts in 70.000, and, finally, the 
very same hard-boiled family of alienations chromatic, 
spherical and the others -- that have always bi'devilexf glass 
lens design 

This super microscoiie, whii,h is now coming into its 
fruition stage after about a decade of difficult development, 
is the result of a combination of strategem with a great di*al 
of invention, experiment, tenacity, and refinement of tech¬ 
nique Confronted by a blank wall s<,ience made a flank 
movement Since images of things far too small to fit the 
pattern of ordinary light were needed, resort was had to a 
kind of light having far finer texture—electron waves Elec¬ 
tron waves being invisible to our eyes, they were then trans¬ 
formed, by means of the substances on the fluorescent screen, 
into waves which our eyes could perceive These substances 
can take in the electron energy, change it into light, and send 
It out again—visibly And there, on that screen—for ex 
ample, in the electron microscope at the Camden labora¬ 


tories of the RCA--you can look into a glass-covered window 
and, with i*nliie eoniforl -no squinting sec large greenish 
inidgi s of things magnified as man never before hoped to see 
thrill It makes you feel a bit creepy Here is a chain of 
stieplocorei linked together by a narrow waist, like the waists 
between linked sausages It is molecular in sizt Or a typhoid 
germ with flagella, like little whips, extending from it 

Tliiie are three important things in the hndogical world 
whii h for a long time have greatly annoyed scientists by being 
jiisi loo small to descry clearly in mieroscoiies - the virus, the 
gein and the hue teriophage \ ii uses- known cause of 
measles, influenza, smulltiox, infantile jiaralvsis, yellow fever, 
and die e ommon cold—have for some years hee n suspected 
of hi mg either half alive living things or half alive chemicals 
Uill the electron microse eqie leael us to a helUr understanding 
of Miuses and thus to a < ure of the virus-taiised diseases''* 
Second, the gene, that hereditary factor in our tells which 
determines our physnal and other e liarae teristii s Will the 
new tool enable us to discovei new facts that may ultimately 
make for better animals and plants even human beings'* 
Third the bacteriu|)liage. a sort of predatory germ—the 
germs own germ - which kills bacteria Medicine would 
greatly like to know just what this peiplcxing entity really is 
Some scientists think it is as much smallci than a germ as a 
germ is smaller than an amoeba 

Finally, the eleetron niie rose ope promises much of wealth- 
eontiolling value for industry Probably llieie is no industry. 
Using any kind of material that will not tiltimalelv profit by 
the di eper insight into the real nature of the materials it uses 
which the eleetron micioscope is expected to provide Ex¬ 
amples are the rubber industry (rubber’s complex molecules), 
the (emenl iiicliistrv the paint industry, and the colloidal 
metals' inelustry Labeiratory workers eejuipped with this new 
inMiument can not merely count the number of partieles of 
a given material, as has long been ixi-siole bv ordinary optical 
micioseopes and ultra mie rose opes (whnh do not, however, 
re--olve them into e U*ur images) but now can actually see 
llieii all important size, shape, and especially their uniformity 
or v.iiielv Industiy already is awake to this new imidement 
.Sonn eompanifs the Eastman Kodak Company, for example 
- an already using electron microscojics of tlieir own design 

It ( annot be said yet, and it may never be true, that the 
elec lion microscope will be aeiessible easily to every man 
who would like to have one around home just to amuse him¬ 
self The instrument now placed on the maiket by RCA costs, 
with Its 100 kv regulated voltage supply, $17 .500 It weighs 700 
pounds and stands ceiling high, it is no portable vest pocket 
apjiuiatus Nor could the average man use one without special 
tiaining, for it would be about as difficult for him to steer as 
a temperamental wife The thing examined must first be 
placed on a film of nitro cellulose only 1 '*3,000.000 inch 
thiik -literally next to nothing' Air must be evacuated from 
the whole interior, because the big atoms and molecules in it 
otherwise would obstruct the flying electrons and alter their 
necessary precision of path, just as a dense thicket of trees 
would obstruct a snowball fight There is a delicate technique 
to be mastered before use 

This question of vacuum beais pointedly on a question we 
have several times heard suggested "Why not make an elec 
tron telescope working on analogous principles'^” To accom¬ 
plish this U would be necessary to create and maintain a 
vacuum—a sort of “tunnel full of vacuum”—clear down 
through the earth’s atmosphere to the instrument, and tins 
would be such a tall order that the electron telescope will 
nev —A G I 




The Chemical Giant 


Corrosive Sulfuric Acid . . . Indispensable in Peace 
and War... Used in Most Industries . . . Annual Pro¬ 
duction Runs into Millions of Tons 


By WILLIAM H. WAGGAMAN 


T he present European conflict which 
threatens to engulf the world has 
been defaned as a war of metal, 
petroleum, and high explosives But 
war also demands one other product 
about which the average person knows 
very little He is still less familiar with 
the part which it plays in manufactur 
ing those weapons so essential in con 
ducting modern warfare Yet, without 
this product, we would be unable to 
turn out the huge tonnages of fabricated 
steel, prevented from producing the 
millions of barrels of refined oil and 
gasoline, and powerless to manufacture 
the immense quantities of high explo 
sives demanded by war 

This product is sulfuric acid, a color¬ 
less, odorless, heavy liquid, the most 
useful of all manufactured chemicals— 
and also the cheapest It is produced in 


1 Table I 

^1 

Sulfuric Acid Consump- I 
tion in the United Sutes 1 

by Industries, 19.38 I 


Short Tons 

Fertilizer 

2,100,000 

Petroleum 

U 20,000 

Iron, Steel, & MetaU 

850,000 

Chemiral 

790,000 

Coal Products 

585,000 

Paints and Pigments 

450,000 

Rayon and Film 

310,000 

Explosives 

185,000 

Textile 

90,000 

Miscellaneous 

300,000 

TOTAL 

6,760,000 


such enormous quantities that, even 
under normal conditions, the annual 
output It measured in millions of tons 
and, under war conditions, its produc¬ 
tion must be stepped up sharply to meet 
the increased demand 

The only sulfuric acid which most of 
us have seen is that contained in the 
battery of our automobile We know 
this acid vaguely as a highly corrosive 
chemical which forms liluish green in 
crustations on the main cables leading 
from this storage battery, and that it 
will bum our hands and eat holes m 
our clothes if we happen to get splashed 
“Oil of vitriol," as concentrated sulfuric 
acid 18 commonly called, conjures up 
visions of a destructive product—and it 
18 just that The mam reason why we 
are so unfamiliar with this acid is that 
It seldoms appears in the final product 
which It is instrumental in manufactur 
ing. 

As IS the case with almost every essen¬ 


tial product entering into our com 
plicated system of civilization, the 
United States leads the world in produc¬ 
tion of sulfuric acid Within a period 
of 27 years—1889 to 1916--our annual 
output of this chemical increased oyer 
700 percent According to the latest 
figures of the U S Bureau of Mines, we 
produced, in 1938, 6,760,000 short tons, 
having a value of approximately f67, 
fiOO.OOO This acid was distributed to 
the various industri* s as shown in 
Table 1 

The most recent figures available 
showing how the various nations com 
pare in respect to tluir output of this 
acid are those of 1937, when their pro 
portion of the world’s total production 
was as Itemized in Tabh 2 

W AR and preparation for war are 
reflected in the figures for Japan 
and Germany, since these two nations 
stepped up their production enormously 
during the past few years Yet, in spite 
of the fact that we were at peace with 
all countries, the United States pro¬ 
duced nearly one third of the world’s 
total sulfuric acid in 1937. and twice as 
much as our nearest competitor. Japan, 
which was operating its plants at ca¬ 
pacity in a feverish effort to end the 
“little Chinese Incident ’’ Should we be 
drawn into war, our normal output of 
this chemical could be qmcklv increased 
by 50 percent. 

Sulfuric acid is a compound of sulfur, 
oxygen, and water Since water and 
the oxygen in the air are free, the chief 
raw materia] which must be purchased 
IS sulfur or a sulfide ore (pyrites) con¬ 
taining sufficient sulfur to support com¬ 
bustion 

While sulfur is now obtained as a 
by-product m a number of industrial 
processes, most of tlie European coun¬ 
tries are still dependent on outside 
sources for a considerable portion of 
their requirements Yet it is an inter¬ 
esting fact that a few of the nations 
ordinarily classed among the “Have 
Nots,” are well supplied with either 
sulfur or pyrites. Spain, Portugal, 
Greece, and Norway have large reserves 


En«tnMr 

of pyrites, and 40 years ago Italy 
the world’s chief source of elemental 
sulfur 

Since France is close to the inex- 
haustable supplies of Spanish pyrites, 
and Great Britain controls the seas, the 
Allies are assured adequate supplies of 
sulfur, and can probably prevent Ger 
many from obtaining sulfur through her 
main ports On the other hand, as long 
as the Rome-Berlin Axis endures, and 
Stalin remains Hitler’s friend, Germany 
may be able to obtain sufficient sulfur 
from Italy and Russia to meet her needs, 
provided, of course, she has the rash to 
purcliase it, 

The United States, however, not only 
possesses immense reserves of pyrites, 
i)ut the sulfur deposits of Louisiana and 
Texas are the greatest yet discovered, 
and the annual output from these fields 
eclipses that of all other nations com- 
bini d 

When sulfur hums, it combines with 
the oxygen of the air to form sulfur 
dioxide, a stifling, choking gag, the odor 
of which IB familiar to those who have 
fumigated their homes by means of sul 
fur candles Sulfur dioxide is capable 
of combining with a further quantity of 
oxygen, but it requires a little “urging ’’ 
Therefore a third party, known in chera 
istry as a “catalyst,” is employed to 
introduce this additional atom of oxygen 
into the compound The product thus 
formed is known as sulfur trioxide 
which, in turn, readily combines with 


Table II 


1 Production of 

SulfuHc 

Acid, 1937 H 

Table oompllMj from (l»ur 

« Of the U B 

"OllTOlcal Tria*“j 


France 

6,86 % 

Germany 

12 78 “ 

Italy 

6.56 “ 

Japan 

15.60 “ 

Russia 

•7.53 “ 

United Kingdom 

6.86 “ 

United States 

31.00 “ 

All other countries 

12.81 “ 

TOTAL . 

..100.00 % 

•Production of HJ« 
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water to form the useful sulfuric acid 

Most of the sulfuric acid is manufac¬ 
tured in immense lead chambers, but 
the pure concentrated product is made 
in more compact plants While most of 
the sulfuric acid plants have been built 
for the prime purpose of manufacturing 
this chemical, others have been erected 
to recover this acid as a by product 
And this brings us to a strange story of 
how our annual output of 
acid was unwillingly in 
creased by 1,000,000 tons 

Many metal bearing ores 
contain rather high pei- 
centages of sulfur, and in 
roasting or smelting such 
material to recover the 
metal values, immense vol¬ 
umes of sulfur dioxide were 
released into the atmos¬ 
phere Now sulfur dioxide 
IS a rather heavy gas and 
quite toXK to vegetation | 

It graduallv settled down 
on farms and ranches, even 
though they were miles 
away from the smelters, 
and caused grave damage 
to crops The blame was 
traced to the smelters, and 
injunctions were secured Fertiln 

whereby their owners were shown, 

given the choice of either 
collecting the noxious sulfur dioxide or 
closing down the plants They chose the 
first course and, although it involved 
heavy expenditures, thev erected im 
mense plants and turned the waste gases 
into sulfuric acid Instead of proving an 
added expense or liability, the ai id col 
lerted mure than jiaid for ilsi If, so that 
in some instances it is haul to sav which 
should now be consideied the main 
product—metal or sulfuric acid 

Under normal conditions, the produc 
tion of this and is a better index to a 
nation’s prosperity than its output of 
steel and agricultural commodities, for 
sulfuric acid not only contributes liber 
ally towards the production of these 
baste materials, but it plays an almost 
indispensable part in the manufacture 
of the innumerable things which are in 
such demand when times are good As 
an example, the year 1928 iirobably 
represented the peak of post-war pros 
perity, and we produced m that year 
7,225,000 tons of sulfuric and But, in 
1932 when we were in the dejiths of the 
greatest financial depression of all time, 
our output of this acid dropped to 
4,401,000 tons, a decrease of about 40 
percent 

The fertilizer industry is the greatest 
consumer of sulfuric acid, and the 
larger fertilizer plants usually have an 
acid factory as part of their equipment 
In 1938, this industry required over 
2,000,000 tons of sulfuric acid and it 
was by no means being operated at 
capacity, or tonnage would be greater 


acid IS the petroleum iiiduHtry This place in the production of the millions 


acid IS practically indispensable in the of miles of photographic films required 
refilling of oil, kerosine, and gasoline. The maiiufactuie of one type of rayon 

vet here again, no trace of free acid is would cease, and the candid camera 

allowed m the finished pioducts as it would he reh gated to the attic In 1938, 

would soon ruin the delicaii mechanism .110,000 tons of sulfuric acid were em 

of the carbureter and scon the cylmdi i-- ployed in the manufac 

of our auloniobiles In 19,31!, 1,120.000 (clliilose films 
tons of sulfuric acid wert t nnsumed by In the home, suHui 



er IS made in this plant, of which only a port is 
1>) treating phosphate ro< k with strong sulfuric add 

different parts of the pctrulciiin industry \\ itl 
File next great) st demaiiil for sulfuric no fai 
acid coint s from the tin lallurgu al in- of the 

dustries Our huge output of metal < xcept 


In the home, sulfuric acid has been 
iiistrunu ntal in producing 
the lieatiiig plant, and the 
steel work, the steam or hot 
water jiipes, so necessary 
in this system Sparkling 
dearness of faucet water is 
probably due to a com¬ 
pound of sulfuric acid, 
(alum I. which is intro 
duced at the filtration plant 
to precipitate or throw out 
siisjiended impurities This 
same and has had a hand 
in the manufacture of keen 
(dged razor blades, and is 
icsptinsihle m [larl for the 
('hroiniiim plated fixtures 
of the bath room 

Soap, made by the so- 
called “English process,” 
and shoe polish, whether 
-t black or white, have prob- 

acid ahlv been manufactured by 

the aid of this chemical 
\\ ithout sulfuric acid there would he 
I family car Practically every part 
the modern automobile, (with the 
ception of the glass I, has been manu- 


produrts would hi imiios'dilc without factmed by the aid of tins chemical 


Its aid Mining oiiciutioiis lould not he 
carried on a- extensivi |y or cheaply 
without the help of the high explosives 
winch sulfuiK at 1(1 IS in^lrunienlal in 


producing, and after th( various metals produced through 


The steel of the body, as well as the nu¬ 
merous metal jiarts, must be “pickled” 
in sulfuric and before the finish is ap 
idled The nitio cellulose lacquer is 


are separated from then ores, sulfurn chromium platin 
and IS employed in ridding the suifat es Even the iiphob 
of scale befoie these metals can he fah wool oi ailificial 
ricated into such finished prodin ts as duetd by the aic 
wire, hats, sheets, pipe, and tubing This denvatives 
acid plays an important rede in the We owe our I 
manufacture of electrolvln (opper, gal for the enamel w 


chromium jdating also involves its use. 
Even the upholsti’rv, whether it be of 
wool OI ailificial leather, has been pro¬ 
duct d by the aid of sulfuric acid or its 


vanized iron, and nearly all types of 
jilated metal If we had deprived the 


naments in the living room, manv 
paints and jnginents, and for 


metal industries ot the 850,000 tons of numerous dyes whitli impart bca' 


sulfuric at id consumed in 1938, business 
would have been at least partially 
paralyzed 

Until comparatively recent times, 
sulfuric acid was instrumental in pro 


ducing many of the other important peact tun 

acids used in the arts and industries wutchwor 

Although we have discovered other thereftire, 
means of producing these acids, the this acid 
demand for sulfuric acid shows no ten any eniei 

denc) to decrease, for new uses are has alret 

constantly developing elsewhere It is posits of 
the mam power behind the chemical new trad' 
industry. The consumption of this acid acid plai 
for chemical and medicinal purposes in Giant” o 
1938 amounted to 790.000 tons must be g 

Without sulfuric acid, the movie in- these ind 
diistry would be prostrated until devel upon us. 


the textiles used throughout the home 
The cans on the pantry shelf have been 
manufactured by the aid of the acid 
Devoutly do we hope that American 
made sulfuric acid need only serve our 


peact tune wants, but this nation’s 
watchword is “Preparedness” and 
thereftire, our resources for producing 
this acid are being mobilized to meet 
any emergency The output of sulfur 
has already been increased, new de¬ 
posits of pyrites are being exploited, 
new trade routes established, and new 
acid plants erected This “Chemical 
Giant” of our constructive industries 
must be groomed to defend and preserve 
these industries should war be thrust 


tiiiii Some employ partial factory fabrication, others limit 


Competition for Smedisii Steel 

T rouble m Scaiufmavia has upset other industries than 
those using yvood pulp paiier and ravon (iroducers 
Cutting off of Swedish steel from yvorld markets has given 
the razor blade industiy a lude shoi k Practicallv all so-called 
wafer blades are made of Swedish steel regardless of brand 
name 

Steel imports for blades run several thousand tons an 
nually, and while this is a small item as steel tonnages run 
the product is a premium one Now. for the first time in 
history. American steel producers have a chance to cajiture 
this market, if they can do it One concern has been work 
ing several years to develop a suitable competitor for the 
Swedish product and is now in production Another slowly 
gets underway 

While almost anything can happen in the Fmropean situa 
tion, day-to-day news promises no prompt resumption of im 
ports Couple this with the lack of any substantial inventions 
in the hands of manufacturers and it spells an eventful de¬ 
pendence upon domestic nulls—with quality in the balanci 
England and Germany haye been large producers and 
exporters of blades to world markets Lick the steel problem 
and much of this business should grayitate to ,4merican 


t will 


Prefabrk.ation Boosts Plywood 

W HEN the prefabricated house turns the corner, i 

be found that plywood, not steel is the favored struc¬ 
tural material Plywood has high strength, light weight, in 
suldting properties, and handles with ease These qualities 
spell thin walls and partitions, with savings in weight and 
(ost. and ease in shipment Steel, while providing high 
strength, has been abandoned by most prefabneators be¬ 
cause of weight, lack of insulating properties, and the need 
for paint protection to prevent corrosion 

Chiefly responsible for the greater interest in plywood is 
the advent of the phenol formaldehyde resin binder, which 
holds the laminations of wood together, and makes the prod¬ 
uct suitable for exterior use The resin bond is indestructible 
and 18 anathema to fungi and termites Panels so bonded and 
kept under water for two years show no sign of separation even 
when tile wood itself becomes waterlogged 

The prefabricated house is still coy about making a stage 
appearance, hut the possibilities are much better today than 
they were four years ago when there was so much chatter 
about It Out in front is a concern which offers all-factory 
made houses in nine standard sizes, but so skilfully designed 
as to afford a much wider style variety About 500 were sold 
and erected lust year, this year, with a lower priced model, 
production may be doubled Merchandising covers more than 
a dozen states and the company operates at a profit This sums 
up to being a business and not an experiment It shows what 
can be done 

Trailing this concern are several smaller ones, but none 
which meets so completely all the definitions of prefabrica- 
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operations to local developments Most advocates of 
■•leel have shifted over to production and sale of framing and 
panels for industiial rather than housing use 

Prefabrication has had many obstai les to overcome and 
tilt re arc several hurdles yet to take Early design was un¬ 
attractive, costs offered very little, if iinv, advantage over 
orthodox lonstruction, and strong resiviance was met from 
every element in the building trades fioin labor on up through 
supply hrms and contractors, to engineers, architects, finan- 
iieis and public agents, short of the Government Design 
IS now pleasing, costs favor factory work, but there is still 
sabotage This is unlikely to be banished until the force of 
public demand sweeps it out of existence. 

Approach to the problem has also delayed maturation of 
prefabru alion Most experimenters have been persons seek¬ 
ing new outlets for old materials Thus, steel producers 
s|niggled to get steel houses on the market, while plumbing 
and electrical sujiply concerns hastened to find a box suitable 
to encompass their (iroduc ts Only hv consideration of hous¬ 
ing and prefahrication needs hrst and then selecting ma¬ 
le rials to do the job, has the harrier to success been broken 
Proof of this IS found in the exiierience of companies The 
lop flight pre-fabricator, for example, spent eight years dis¬ 
carding pre-conceptions Having tried metals, plywood was 
adopted, and it is not applied in typical building manner, 
hut skin stressed a la air|ilanc That is, plywood panels are 
bonded to the frame with resins to make them load carrying 
me mhers Likewise, standard heating equipment was found 
iiiisuited and new types developed 

Manufacturers who are actually in production declare that 
(•refabrication has outgrown the “nut and holt” stage of 
development, that further preoccupation with technical mat 
lers will not accelerate the low-priced housing movement 
While much remains to he done, basic problems of construe 
lion, they say, have been solved with enough practicability to 
warrant placing major emphasis upon business building with 
more attention to consumer taste, merchandising and wide 

This altitude is reflected in the statement of one producer 
who says “The automobile is our chief competitor When we 
can offer the consumer as attractive a piece of merchandise 
with equally definite figures of first cost and upkeep, then 
we’ll begin to have a business The country isn’t breathlessly 
awaiting the prefabricated house It must be sold ” 

If prefabrication continues gams of the past two years 
what will it mean in mafcerial sales'^ A great expansion in the 
use of plywood, a scramble to design and place on the market 
more compact and economical plumbing, heating, air con¬ 
ditioning. and electrical fixtures, in which activity wide awake, 
small companies can play an important role It will mean 
also an expanding market for all household effects which 
go to make up a livable home 

When mass production means thousands instead of hun¬ 
dreds of new homes, it will pay to try to find something superior 
to plywood for walls. A really low cost plastic is wanted for 
panels, or, perhaps, something fashioned from farm products 
or wastes via the chemurgic road. 





Insect Quarantine 


Pacijfic Plane Service Provides Passage for Insect 
Pests . . . Hawaiian Farms Threatened . . . Midway 
and Canton Islands Have Pest Control Stations 


T he llniled States mav have lo face 
an invasion which all the hig guns 
of our Army and Navy cannot repel 
The foe i« an arniv of inseds While 
transpacific plane service brought this 
country into rapid communication with 
the Orient, it also brought a threat of 
devastation Plane service, smashing the 
harriers of time for man, has been quite 
impartial about man's enemv, the insect 
In the old days, the slower loiirnevs 
bv steamer and sailing vessel were tough 
on insects with the urge lo travel for 
the usual insect’s life cycle is so brief 
that few could last out long ocean vov 
ages on ships 

Occasionally, however, inserts did 
manage to survive trips, and the farmers 
of Hawaii saw and suffered from the 
destruction caused by the pests Plant¬ 
ers of sugar cane, Hawaii’s most im¬ 
portant crop, early came to know the 
need for insect quarantine They organ¬ 
ized and created an experiment station, 
staffed by agriculturists expert in bat 
tling the diseases of sugar cane and in 
sect pests 

Through the knowledge of these en¬ 
tomologists, Hawaii’s sugar industry 
learned how to i ope with insect enemies, 
to liberate in infested fields natiii al para¬ 
sites to prey tqion the pests, to re-estab¬ 
lish nature’s balance, and to defeat the 
invading hordes But it learned also 
how difficult It was to bring insect allies 
from far countries to the Islands - - for 
the time interval for the voyage was as 
much a bar to parasites as to pests 

W HEN Pan \meriran Airways laid 
out Its route for Clippers to and 
from the Orient, the scientist" of the 
Hawaiian Sugar Planters’ Association 
urged that quarantine measures be 
adopted. With the permission and co¬ 
operation of PAA officials, a quarantine 
station was set up on Midway Island 
An entomologist was sent to inspect, 
search, and spray all planes arriving at 
that island Experience has proved that 
the defense was sound 

In the course of a recent 10-month 
period. 66 planes were searched at Mid¬ 
way. More than 1200 insects were found 
to have died before arrival But the 
search yielded nearly 1100 live ones 
which were promptly placed in the 
scientists’ poison bottle. It seemed that 


danger from the Oiient wjs dehnitidv 
halted 

But the threat has reajqieared in an 
other quarter Pan Ami man has siir 
vcved a route from Auckland, New Zea 
land, lo San Francisco, via New Calc 
donia Canton Island, and Honolulu The 
first regularly scheduled flight will fol 
low approval of the route by the Aero 
nautical Commission at Uushington and 
IS expelled to take off this year Fore¬ 
warned bv ex(ierience on the Orient run 
Pan American Airways, logetlier with 
the Hawaiian Sugar Planters’ Assoi la- 


lion, have already taken steps lo set up 
a second quarantine station on Canton 
Island for the new route 

The reason for sell rung ( anton, an 
uninhabited atoll rune miles long and 
half as wide, i,s not apparent al hrsi 
glance, hut it is a sound choice Canton 
Is the intermediate landing point for 
Clipiiers flying hetween New Caledonia, 
a potential plague spot of the South Pa 
tific, and Honolulu, with its 154,476 
population Canton, however has no 
human population, little vegetation, and 
few insects Hence, it beiomes an ideal 
s()ot for a protective quarantine rontrol 
By the time thi Pan Aiiuriran Clippers 
are ready to begin their flights, the 
Il'sPA bug man. already appointed, will 
he on hand with his sprays, and any in¬ 
sect stowawuvs heading for Honolulu 
will be summanlv executed at Canton 



The same speed which enables insect pests lo survive long trips in planes, permits 
importation of insect parasites (in special cages, as shown above) to fight them 


Sandia Man 

Artifacts Found in Basal Layers of a Cave in 
New Mexico Give Evidence of Earliest Known Man 
in America . . . But Just Who Was That Man? 

By FRANK C. HJBBEN 


T he archeological bird, whirh al 
ways flies backward because it 
doesn’t care where it is going but 
wants to see where it has been, is again 
on the wing A recent discoveiv m a 
New Mexico cave has pushed back tht 
history of the first Americans still fur¬ 
ther into a shadowy past 

Both North and South Ameriea have 
long been forced to take seats in the 
background whenever the question of 
the antiquity of man has arisen Our 
predecessors of Europe who killed the 
mastodon and grappled with the cave 
bear are well known, and every gram¬ 
mar school child IS familiar with their 
appearance and their tools The New 
World, however, has not been able to 
boast of 50,000- or 100,000-vear-old an 
cestors with hairy skins and 
protruding jaws Instead, we 
on this side of the Atlantic 
have to be content with a mod¬ 
erate background of antiquity 
and with human beginnings 
derived second hand from the 
Old World by means of migra¬ 
tions across the Bering Straits 
It IS for this reason that the 
discovery of a cave habitat of 
ancient hunters in New Mex¬ 
ico has been followed with 
much interest by anthropolo¬ 
gists These early Americans 
give promise of being the ear¬ 
liest inhabitants yet discovered 
in North or South America and 
comparable in age with some 
of the European oldsters 
In the Sandia Mountains, 
near Albuquerque, New Mex¬ 
ico, three years ago some 
archeologists were crawling 
through a limestone cave of 
unusual length In the dust 
and debris of the cave floor one 
of them scuffed up a bit of 
bone — a piece long and 
curved and sharp on one end 
This was the claw of a giant 
sloth which had ambled over 
these limestone hills some 10,- 
000 to 20,000 years ago Since 
this initial discovery, the Sandia Cave 
has been the scene of much activity 
Flickering torches and acetylene lan¬ 
terns have sent shadows dancing in 
gloomy (orridors where thi sloth laired 
in by-gone ages The chambers and 
passages of the cave have reverberated 
with the clang of the sledge and pick 
and the rattle of wheel barrows 

Gradually there has come to light a 
human story which could be pieced to¬ 


gether fiom evidence gathered during 
the last three years in this cavern home. 
Here there was a fire hearth with the 
blackened fragments of a camel jaw 
beside It, though many thousands of 
vears have elapsed since the camel, 
which originally evolved in the New 
World, was native to the Southwest 
Dait points were scattered among the 
broken bones of the animals which had 


been killed, perhaps, with these same 
points Scrapers and knives of flint and 
bone splmters broken for the marrow 
gave evidence of Sandia hunters and 
their domestic life A cave man of an¬ 
cient America gradually took form. 

This, in Itself, is not remarkable, for 
evidences of a very early type of Ameri- 
(an who had hunted now extinct mam¬ 
mals and who lived during the rainy 
penod just after the last glaciation have 


been found before Of these, one of the 
most famous is the so-called Folsom 
Man, named from the little town of Fol¬ 
som, New Mexico E’olsom Man was a 
hunter who ranged up and down the 
foothills of the Rocky Mountains hunt¬ 
ing a peculiar type of bison or buffalo 
now' long extinct This type of man 
left traces of his passing in a distinctive 
type of javelin point which looks like a 
short bayonet with a groove 
running up either side These 
Folsom points have been found 
from Saskati hewan to Texas 
and for the last decade have 
l>een considered as indicating 
the earliest known human evi¬ 
dence in the New World 

A t first It was thought that 
the Sandia evidence was 
only another phase of the P'o!- 
soin a variation perhaps, or 
another tribe Results of the 
latest digging has, however, 
given conclusive evidence of a 
group of men who hunted the 
green hills of New Mexico long 
before even Folsom Man 
These were contemporaries of 
the mammoth and the masto¬ 
don, and of the American horse 
and the camel and the savage 
predators who preyed upon 
them Evidence of these earlier 
animals is not founded on 
guesswork or even on clues, 
but 18 based on the science of 
stratigraphy Stratigraphic 
evidence is derived from the 
long-known fact that he who 
18 first gets in on the ground 
floor. Thus, if we dug in New 
York, we would find the relics 
of the Gay Nineties buried in the city 
dump below the more modern remains 
of our own era We would correctly 
conclude that the battered remains of 
the horse car represented an earlier ve¬ 
hicle than the automobile which lay 
above it The joker in the stratigraphy 
18 . of course, in the difficulty of finding 
remains which overlie one another. If, 
instead, the deposits are side by side, no 
matter how primitive or advanced one 



A verluaJ neclion of the deposits in the Sandia Cave. 
Numbered layers indicate J, the erugl that sealed in 
llie deposits below. 2 , Folsom breecia. 3 , yellow oehre 
4 , ilie Sandia layer (note point found in place) 
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or the other might be, it is difficult to scrapers, and points ar« 

establish the precedence of one over the sohdated in this materi 

other conclusively. though liquid cement 

The Sandia Cave, happily, is well been poured over the wh 
stratified. On the top surface through- make sure none moved 
out the cave is a heavy deposit of dust, the positions they had ass 
bat guano, and broken fragments fallen during the Pleistocene 
from the roof. Mingled with this dust interesting is the fact th 

at the front of the cave are fragments projectile points in thi 

of pottery, baskets, and yucca sandals tenal are true Folsom 

of the Pueblo era Below the uppermost Evidently the Folsom 1 

layer of dust is a crust of stalagmitic hunters occasionally used 
material some three to six inches thick cave '(vhen on trips in thi 



(marked 1 in the photograph) 
This records a period when the 
cave was wet and when water con¬ 
taining calcium carbonate in solu¬ 
tion dripped from the ceiling and 
spread out over the cave floor in 
a sheet which was deposited as 
the water evaporated Under or¬ 
dinary conditions onlv a fraction 
of an inch of this material is 
formed in a century More im¬ 
portant than Its possibilities of 
indicating age in the cave, it was 
effective in sealing in the deposits 
below It, and thus prevented any 
mixture of recent material with 
the ancient which lies beneath 
Thus the remains of extinct mam¬ 
mals and the < ultures which ac¬ 




company them have been completely en¬ 
closed and unaffected bv disturbing in 
fluences until the sledge and the pick 
of the archeologists broke through. 

T he geological epoch just prior to our 
own 18 called the Pleistocene This 
time was characteraed by the formation 
of great sheets of ice in Continental 
glacier form in both North America and 
Europe The fauna of the Pleistocene 


cinity, and lost or left them there 
Beneath the Folsom layer lies a 
thuk deposit (marked U of yellow 
ochre stratified in laminae and evidentlv 
water laid This, then, represents a sec¬ 
ond or earlier wet period in the cave’s 
historv' At this time the drip and trickle 
of the cave waters were not disturbed by 
any inhabitants or visitors The sloth 
shunned the mud and slime of the cave 
floor, and so did man a« well, for there 


Such a tviic of man as these has been 
eagerly sought for in the New World 
since scientific endeavor in Europe be¬ 
gan So far, there has been no success. 
First, P’olsom Man and now Sandia Man, 
seemed to give promise of being this 
American link The probable truth is 
that even such an oldster of the last of 
the ice age as Sandia Man would look 
no worse if we saw him on the street 
than some of the least attractive of our 


IS extremely distinctive, insomuch as 
most of the species then extant are now 
extinct Wet periods accompanying 
these glacial times made great changes 
in areas now dry The mammoth graxed 
amidst plenty on slopes which are now 
barren and rocky The stalagmitic crust 
in the Sandia Cave is evidence of one 
of these wet periods when the hill above 
the cave was deluged with rains and 
snows now unknown there All material 
below this crust is Pleistocene in date 
No mammal bone or fragment of Pueblo 
culture occurs below this level 

Immediately beneath the calcium car¬ 
bonate capping of the cave lies a thick 
layer — the one marked 2 — of debris, 
dirt, and bone fragments consolidated 
into a homogeneous mass by the same 
material as the capping above This 
consolidated material is a great flat 
hasty pudding in which are mixed in¬ 
gredients which were lying around on 
the cave floor in the late Pleistocene. 
There are fragments of bone and teeth 
representing the garbage piles of beasts 
and men. Pieces of rock of all sizes are 
covered with dust blown or carried in 
from the cave entrance. Chips of flint, 


IS no indication in the ochre layer of 
any disturbance or any casually dropped 
implement or bone 

Below the ochre and between it and 
the solid limestone of the cave floor are 
the most important deposits of the cav 
ern (marked 4) Thesi were accumu¬ 
lated during a dry perieid, the first in the 
varied history of this abode In these 
lowest levels there was again evidence 
of grisly meals, bone fragments, fires, 
and flint implements These latter are 
javelin points entirely different from 
the later Folsom variety They arc 
notched from one side, forming a single 
shoulder in a manner very similar to 
flint points of the Paleolithic or Old 
Stone Age of Europe That the Sandia 
points may be comparable with some 
of the earliest implements of Europe is 
a distinct possibility. 

European remains of the Paleolithic 
variety were made mainlv by types of 
men having certain primitive character¬ 
istics. They walked with a stoop-shoul¬ 
dered, bent-kneed gait Their heads were 
fastened on their necks far forward, 
like those of a gorilla, and their jowls 
protruded while their foreheads receded 


politicians Yet, in order to satisfy a 
perfectly natural as well as scientific 
curiosity, we would like a look at Sandia 
Man’.s Iwnes — if only he has left one 
of his dead in a corner of the cave, and 
if the rats have spared him sufflcienlly 
so that we can see his outline. Such a 
discovery would solve one of the most 
pressing of the queries concerning the 
mystery of the first Americans That 
Sandia Man lived, loved, hunted, and 
died in the time of the mammoth and 
the sloth we now know Perhaps the as 
yet unexcavated portions of the cave 
will answer the questions of his appear- 


Readers will note that, in the case 
jast described, the evidence calling 
for Pleistocene antiquuy is based on 
stratigraphic grounds. In all too manr 
of the instances where claims of high an¬ 
tiquity were made these were based on 
finding human artifacts associated with 
bones of animals that lived m Pleistocene 
times — and nobody yet knows how 
much longer toward or even into our own 
era —The Editor 


Nearer? 


Is Atomic Energy 

Physicists Talk Down Some Fabulous Claims .. . But 
New Findings May Alter the Picture . . . Prediction 
Probably Unsafe.. Immediate Development Unlikely 

Hv ROY H. COPPKRID 


E \ES of the ‘irientifir world - and 
of a good psrl of the la> popula¬ 
tion, too — widened tlie first week 
in May at the startling news that work 
of a 2R-vear-old physicist at the Univer¬ 
sity of Minnesota in isolating the explo¬ 
sive maniiiin isotope, U-23'r had been 
corroborated, marking u significant 
advance toward shackling atomic energv 
The physicist IS Dr Alfred 0 C Nier 
w'ho modestly expressed dismay at 
extravagant rejiorts which blossomed 
on front pages everywhere, to the effeet 
that the incalculable forci s of the atom 
were on the verge of being pressed 
into the service of mankind 

Tliere were fabulous precliitions that 
this disiovery made feasible bombs of 
unheard of strength, that five or ten 
pounds of 11 2,Tj would propel a vessel 
around the world lor an indefinite lime 
without refueling -- in short, that 
economn foundations of the world wi re 
about to crumble 

The fact of the matter he insists, is 
that many a knotty iirobh m remains to 
be solved before any useful harnessing 
ran take plai e Thief among these i» 
extraction of 11-2'i‘i in vastly greater 
quantities than is possible now 

'Vet authorities in the held concede 
that the disMuery is a slndi of un¬ 
precedented imfiortame toward opening 
ur> a new and virtually limitless source 
of power l)i Nier himself admits that 
large-scale extraction ‘ is surely within 
the range of [lossihility ” 

It was the work of Dr John R Dun¬ 
ning at Toliimhia flniyersitv in New 
V'ork, aided by Dr E T Booth and Dr 
Vristid Crosse, that clinelnd the 
findings of Dr Nier The New York 
physicists sub)ccting Dr Nier's in 
finitpsinial samples of U-2,k‘) to a slow 
neutron homhardmcnl, confirmed »ir 
cessfiil isolation of the jsotopi, and 
demonsirated its exjilosive jiropi rlies 
For about a year jirevioiis to last 
February-, when Dr Nier first acroni 
plished the separation, it was known 
that uranium would blow up if honi 
barded with slow neutrons, releasing 
immense energy Discovery of this fact 
was made by two Germans, Dr Otlo 


Halm and Dr List Meitner, in Berlin 
The explosions, however, were in¬ 
complete and the lesults baffling Baff¬ 
ling, that Is, until a theory was advanced 
by Prof Niels Bohr, Nobel pri/e winner 
at the University of Copenhagen, and 
Dr lobn A Wheeler of Princeton Uni 
versitv, that U-2d5, one of the three 
isotopes whit h constitute uranium, was 
responsible 

This was only a hypothesis, albeit a 
good one, until Dr Nier lila/ed tlie trail 
in separating 11-2.1.') from its brother 
isotopes, U-234 and U 218 Sieving them 
out in a mass spectrometer, he obtained 
quantities sufficient for testing These 
were sent on platinum collecting plates 
to Columbia 

W HAT happens in the bombardment 
IS that slow neutrons crack U-235 
atoms as a liaseball liat would crack a 
walnut, splitting them in two Accom 
jianving tin- explosion is a terrific release 
of energy Particularly significant is the 
fact that, in a quantity of U 235, the 
prc)Cess IS cumulative, for the smash sets 
free other neutrons, whic li in turn attac k 
other atoms Once begun, the process 
will continue automatically — a "chain 

When natural uranium yeas first bom¬ 
barded, the explosions did not continue 
in this fashion because of the great pre¬ 
ponderance of U-238 The stray neutrons 
which would keej) the action going in 
pure U-235 collided with atoms of U-238, 
which are unaffected by the slow bar¬ 
rage that shatters U-2f5 Consequently, 
there was an effect of smothering Even 
with pure U-235. a consideiahle amount 
would be required, for many of the 
neutrons fly off harmlessly into the air 
Dr Nier estimates that one pound of 
U-235 would generate as much force as 
the combustion of 2,000,000 pounds of 
coal, or that its detonating energy would 
he equivalent to that of 20,000,000 
jioimds of high explosives 

All of which sounds vastly encourag¬ 
ing [and just at present in some aspects 
a bit alarming —Ed ]—except that the 
greatest amount of the isotope that he 
has yet been able to produce is less than 


a microscopic 1/100,000,000 of an ounce 

It was formerly believed that U-235 
made up only one part in 1000 of natural 
uranium The occurrence of the explo- 
.sive isotope is actually far more frequent 
than that, however, for Dr Nier’s in¬ 
struments showed a proportion of one 
U-23S atom to evc-rv 130 of U-238. an¬ 
other of the trio Thus natural uranium 
contains seven times more of U-235 
itian had been supposc-d 

Dr Nier’s separation work was dup¬ 
licated hv Dr K H kingdon and Dr 
H C Pollock of the (reneral Electric 
Company’s laboratories, and their 
s.imples produced the same result in the 
Colnmhia cyclotron as those isolated at 
tlie University of Minnesota 

Rumors said that tlie discovery had 
set all available researchers in Germany 
at work in the Kaiser Wilhelm Institute 
at Berlin to seek a means of eronomi 
caily extracting U-235 in commercially 
usable amounts I arge deposits of 
uranium are found in Gc-rmanv, also in 
( anada the Belgian Congo, England, 
and ( olorado 

Dr Nier estimates that even with 
any reasonably economical means of 
extracting U-2,f5 in large quantities the- 
cost jier unit of energv produced would 
i-qual that of ronl “So you see," he 
observed, “it would not mean getting 
power for nothing " Despite the extrac¬ 
tion cost, the gre-at amount of energy 
concentrated in a small volume would 
make it invaluable for airjilanes, foi 
example, or any other ajiparatus where 
weight of fuel is a consideration 

The Minnesota scientist considers it 
haidly likely that the mass spectrometer, 
the device he used to separate the 
uranium isotopes, can be adapted to 
mass production It i,s more probable 
that some chemical means of separa¬ 
tion would turn the trick But as to any 
such method, researchers are still at 
sea Dr Nier emphasized further that, 
once extraction is accomplished, tlie 
problems of handling and chaining the 
atomic force safely might occupy scien 
tists for years 

This IS the abbreviated story of what 
may well prove to be one of the great 
crests of scientific achievement True, 
researchers are cautious about advanc¬ 
ing ambitious claims, and Dr Nier him¬ 
self believes that remaining obstacles 
to chaining atomic power will persist 
far into the misty future But only ten 
years ago it was considered impossible 
to separate the isotopes of any element 
whatever, and now it is being done com¬ 
mercially with hydrogen. 
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THROUGH THE SCIENCE LITERATURE OF THE WORLD 


SYPHILIS IN H. S The annual allu(k rale of syphilis per 100,000 
people in the United States in 1935 rsas 796, compand with 47 in 
Great Britain (climes only), 20 in Denmark, and sevin in ‘sweden 
-The Journal nl the Amenran Medi(al Association, IIA, 1321 
(April 6. 19401 


CLLh>llAI MU HANK w -Tin inathcmalieal theories of the 
relesiial motions are ul a romphxiiy almost beyond conception, 
and the length of some of the calculations involved is appalling 
Single formulas that fill dozens of printed quarto pagi s, series 
expansions m whidi hundreds of terms must be used, and single 
call Illations that reipiire years to accompilsh, are not unusual in 
celestial mechanics Edgar W Woolard, l\atwnal Mathemalus 
Magazine (January 19401 


DON’T BLAME THE BA/OR The averagi man. "cnssin”’ his 
razor blade roundly, doesn't realize that each hair’s breadth of 
blade edg. has to i ul 100 hairs in a onceover shave or 200, twice- 
over - E J Gasselman, Mellon Institute of Industrial Research 


OIL PAAS- Nearly one twelfth of all the carload freight revenue 
of Americuii railroads in 1939 was paid for the transportalion of 
petroleum products Interstatf f oninieri e ( oinmission 


AIITOMOriVE (.OblS-The typical wag. earning, car owning 
family spends $197 71 annually to operate its i ar for business and 
pleasure U S Bureau of Labor Statistics 


INSULATION SAVfS I'mled States (,ov< i nni. iil t.sis on 
identical houses, one insulated and one not insulated, showed a fuel 
cost for the insulated house -Id 75 percent lower than that for the 
non insulated National Warm Air Heating and lir ( onditioning 
Association, 11 West 42nd Street, New Y’ork 


WAR AND PAPER—American paper makers regularly import 
from Scandinavian countries more than one fifth of the pulp they 
need, with Sweden leading among suppliers—Sc len. e Sercice, 
(April 11, 1940) 


BL'l I ER SHOOTING --During the receni war liilwcen liiila 
and Russia, the average number of shots fired for eac li airpla 
dcsimvcd was 54, contrasted to 11,090 shells needed to bring dm 
each airplane at the beginning of the World War and 6000 she 
at ihi end of that War The lUusIraleti lonilon Aries, I April 
19101 


'sP\RKLESS - To prevent generation of static sparks liv beltii 
one powder mamifac luring tompaiiv keeps bells m a moist cc 
diiion by frequent applications of 50 peicent glvccrol and 50 p 
cent water A'ews Edition, Arncrican fhemical 'society, IR, 3 
(April 25, 1940) 


PH'ROLLUM RESEARt 11 The growth of research in the pel: 
leiini inclustrv has been more rapid than in most industries, havi 
ex[iuiiiied 639 percent in 11 years and having risen from sever 
hirgcst to second largest For every 10,0(K) wage earners in I 
liilndeiiin refining industry there are .561 research workers almc 
twill' as many as in the chemical industry which is leporled to hr 
the next highest eonc entration Aeies Edition, American ( hemn 
'MM my, IR, 347, (April 25, 1940) 


PRD\ ED SUPERIORITY - The aluminum mirror coaling of l 
10(1 inch telescope at the Mount Wilson Dhac rvalory lasted f 
M Us and was leccntlv rein wc'd Silver coalings, formerly used 
li li scope mirrors, lasted only a few months- Publications ol l 
Astionomiial Society of the Paiifii, 52, 1'45, ( April 1940) 


DII UNLIMITED It seems altogether likely that nature is cc 
tiiiiially producing more oil underground, perhaps at a faster ri 
than gas pressure or pump stroke can bring it to the earth's siirfa 
Dr Gustav Egloff, Universal Oil Producls (ompnny, C hica, 
llhiiois. 


( HINGIIILLA FUR - Eleven chinchillas were brought from ‘moi 
A merica 17 years ago Though difficult to breed in the Unit 
States, the origtnal group has grown to 35(X), 2000 of which i 
located in the home chinchilla ranch in California, while the 
iiiHinder are scattered throughout the countrv - Trane f oinpa: 
La Crosse, Wisconsin 


LONG RAYS WEAK,--Suggestions that long, invisible infrared 
radiation could be used to pierce fog have been refuted by experi¬ 
ments--J. A Sanderson, U S Naval Research Laboratory, Wash 
iiigton, D C 


INSECT ENEMIES—Throughout the world, there exist nearly 
500 plants that are carnivores, or insect eaters - Brooklyn Botanical 
Garden, Brooklyn, New York. 


“HYPODERMIC.”—Oil squirted at high presaure from tiny holes, 
such as those in Diesel injectors, often penetrates the flesh of 
workers Though the oil penetrates to a considerable depth, the 
worker is not immediately aware of his injury.—Dr G Failla, 
Memorial Hospital, New York. 


FAT PEOPLE The old belief that women cun withstand ci 
better than men has been proved correct by caliinmelric measu 
nieiits made on nude men and women at the Cornell Univers 
Medical College It was shown that, if men were bv nature p 
vidcd with a layer of fat tissue about one sixth of an inch thi 
they would be on a par with women in heat retention —Natio 
.Aeademy of Sciences, Abstracts, Annual Meeting, 1940 


HEAT DEATHS—In 1939 more persons died from heat stroke 
doors than out The exact percentages were 67 1 percent in 
home, 22 percent in factories, and 10 9 percent in public plat 
The reason is simple Both the yery young and the very old—m 
susceptible to heat—spend more of their time indtxirs than 
others—National Warm Air Heating and Air Conditioning .At 
elation, 11 West 42nd Street, New York 
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Bleak Black Ball Of Rock 


After Ten Years the Planet Pluto’s Mass Has Been 
Determined . . . Denser, Darker, More Massive than 
Was Expected . . . Laborious Computations 


By HENRY NORRIS RUSSELL, Ph.D, 

ChiUrman ol tha Depanmant of Aatronomy and Dlraotor of tha Obsarvatotr 
at Princeton Unlvaralty Raaaarch Auoolata of the Mount Wilton 
Obaervatory of tha Oarnafla Inatitutlon of Waahlufton 


A PROBLEM which looked as if it 
might remain unsolved for manv 
years has been cleared up recently 
by Professor Brouwer of Yale—who re¬ 
ported his results at the last meeting of 
the Astronomical Society Ever since 
Pluto was discovered, attempts have 
been made to find its mass—and pre 
viously with no success 

The problem is simple enough in 
principle, though very complicated and 
laborious in detail The attraction of 
Pluto upon the other planets modifies, 
or “perturbs” their orbits, by an amount 
proporfional to the attracting force, and 
hence to the mass of Pluto itself—which 
can be found, if we can determine from 
observation the actual magnitude of 
these perturbations Given precise in¬ 
formation about the orbits of Pluto and 
any other planet—say Neptune—the cal¬ 
culation of the perturbations can be 
made by standard methods—none of 
them simple, because the problem is in¬ 
herently complicated mathematically 
There are two main lines of attack—the 
“general” method, which derives formu¬ 
las from which the perturbaUons can he 
calculated at any time, and the “special” 
which determines their effects only for 
a given interval of time. 

The first is enormously laborious, es¬ 
pecially when, as in the present case, 
the orbits are eccentric, inclined, and 
come relatively near one another When 
the results have been obtained, they are 
applicable almost indefinitely. Hence 
these methods alone are of value for the 
Moon, the satellites of Jupiter, and the 
inner planets, which have already been 
observed over hundreds or thousands of 
revolutions 

The second method calculates step by 
step, giving accurate values over tlie in¬ 
terval of time covered by the computa¬ 
tions, but tells us nothing about the fu¬ 
ture until the calculations have been 
extended to cover it For two or three 
revolutions, or less, this second process 
costs less work than the first 

The two methods follow entirely dif¬ 
ferent mathematical paths—diverging 
at the start and meeting only at the finish 
—so that, when both have been applied 
to the same case, they afford a very com¬ 
plete check upon one another 

The perturbations of Neptune, for ex¬ 
ample (except those due to the undis¬ 
covered Pluto) were calculated by New¬ 
comb 40 years ago A recalculation by 
the second method has just been made 
by Brouwer, using modern "punched- 
card” calculating machines, which save 
a great deal of time and money. The 
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re.suhs of the two methods agree excel¬ 
lently, over 160 years, except for a regu¬ 
larly recurring deviation in longitude, 
of maximum amount 0" 15 with a period 
of 12 8 years, exactly that m which Jupi¬ 
ter catches up with Neptune A term 
of this period appears m Newcomb’s 
tables, and it is clear that, despite the 
great care taken by this distinguished 
investigator and his assistants, some 
numerical error must have crept into 
Its coefficient. Recalculations are being 
made by the first method. 

T he perturbations due to Pluto can 
be calculated, just as well as for any 
other planet, but when the attempt is 
made to use them to find Pluto’s mass, 
a new complication arises 

We must find, from the observations 
of Neptune, not only these perburba- 




__• lesi 


Positions of Neptune and Pinto, pro¬ 
jected on plane of Neptune’s orbit 

tions, but the sixe and shape of its orbit 
If Neptune had been observed all around 
Its orbit for several revolutions, like 
Jupiter and Saturn, we could determine 
the orbit almost independently of the 
perturbations, since these would be dif¬ 
ferent in successive revolutions, and al¬ 
most average out. But Neptune was dis¬ 
covered m 1846, and has been only a 
little more than half-way round the Sun 
since then. Consequently, when its mo¬ 
tion is perturbed by Pluto, it is possible 
to find another orbit, such that a planet 
moving in it, and not subject to Pluto’s 


attraction, would simulate very closely 
the motion of Neptune in its real orbit, 
disturbed by Pluto The motions of the 
real and fictitious planets would diverge 
m the unobserved parts of the orbit— 
hut this leaves us no wiser, though our 
grandchildren will be The existing or 
bits of Neptune, calculated, without 
taking account of Pluto, so as to fit the 
observations as closely as possible, are 
of this “fictitious” type, and it is only 
from the differences between the observed 
positions of the planet and those calcu¬ 
lated from these adjusted orbits that we 
can find out how much influence Pluto 
really exerts 

This matter was thoroughly discussed, 
a few years ago, by the late E W Brown 
He concluded that it was not at present 
possible to obtain a reliable determina¬ 
tion of Pluto’s mass, either from observa¬ 
tions of Neptune, for the reasons afore¬ 
said, or of Uranus, which is too far from 
Pluto 

Brown, however, considered only the 
longitudes of the planets. The latitudes 
—measured, if we will, from the mean 
orbit plane—usually suffer much smaller 
perturbations—since all the planets 
move in nearly the same plane. But 
Pluto’s orbit has the high inclination 
of 17 degrees to the ecliptic, or 15Vi 
degrees to Neptune’s orbit, and this puts 
It far out of the general plane of the 
system 

The situation is illustrated in the 
sketches. The first represents the posi¬ 
tions of Neptune and Pluto during the 
interval of observation as projected on 
the plane of Neptune’s orbit. The planets 
were in conjunction in 1892, at a dis¬ 
tance of 19 astronomical units, and have 
been closer together than the average 
over the whole time 

The second sketch represents the 
planets as seen from afar perpendicular 
to the plane of Neptune’s orbit, along 
the line Sun-X in the first. From this 
point Neptune would appear to oscillate 
back and forth in a straight line passing 
through the Sun, while Pluto, during the 
interval of observation, was continaously 
on the south side of the orbit plans. 
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The attracUon of Pluto on Neptune 
throughout this interval tended to pull 
Neptune away from the Sun, as is evi¬ 
dent from the first sketch, but, as has 
been explained, the principal influence 
of this will be to edter the calculated 
elements of Neptune’s orbit. But the 
component of attraction at right angles 
to the plane of Neptune’s orbit tends to 
pull It out of the plane. No adjustment 
of the assumed orbital elements can do 
much to help this, for, in the absence 
of perturbations, the orbit must be ex¬ 
actly plane. (The actions of the other 
planets can be accurately computed and 
allowed for—after which they may be 
ignored, and only Pluto considered ) 
After making the best adjustment of 
the calculated plane that we can, we 
may expect to find Pluto south of this 
plane at the beginning of the observa¬ 
tions, north of it in the middle, and 
south again at the end Tins is exactly 
what Dr. Brouwer has found, after mak¬ 
ing just such calculations In 1850, 
Neptune was 0" 5 south of the calcu¬ 
lated posiUon, in 1900, Q”! north of it, 
and, in 1936, 0" 4 south. Though there 
are some fluctuating errors in the obser¬ 
vations—as 18 inevitable—the general 
trend is unquestionable 

M easurable effects of the attrac¬ 
tion of Pluto on Neptune have thus 
been found From these Brouwer finds 
that the mass of Pluto is 1/400,000 that 
of the Sun, or 83 percent of the Earth's, 
with a probable error of eight percent 
The perturbations in longitude, be¬ 
tween 1846 and 1936. are almost com¬ 
pletely obscured by the adjustment of 
the orbit But two earlier observations 
of Neptune exist Lalande, in 1795, while 
cataloguing faint stars, made two ob¬ 
servations of the planet supposing it to 
be a star. These agree well with one 
another, and give a residual deviation 
of 10" in longitude from the orbit ad¬ 
justed without regard to Pluto If per¬ 
turbations by Pluto, with the mass de¬ 
termined from the latitudes, are taken 
into account this discordance disappears 
By Itself, this deserves no great weight, 
as Lalande's observations were not of 
high accuracy; but the agreement of the 
two determinations is satisfactory. 

Dr Brouwer is investigating Uranus 
by similar methods Here the attraction 
of the Sun is greater, and that of Pluto 
less, but it will be of much interest to 
learn what can be derived, especially 
from the latitudes, but it is improbable 
that the results will compare in accuracy 
with those already derived from Nep¬ 
tune. 

The mass of Pluto thus takes its place 
in the list of known data for the solar 
system. It is surprisingly great—equal, 
within the limits of error, to that of 
Venus, which is 1/410,000 of the Sun’s. 
It is not the actual value which is sur¬ 
prising—we have no excuse for any 



anticipations on the mtrc knowledge 
that a trans-Neptunian planet exists 
But the faintness of Pluto suggests a 
much smaller value 

If Venus could be pul at Pluto’s aver¬ 
age distance from the ’’un and Biarth 
dt opposition, a simple cdh ulation shows 
that It would appear as a star of visual 
magnitude 118 The measured value for 
Pluto, reduced to the same standard 
conditions, is 14.7 Hence Pluto reflects 
only seven percent as much light as 
Venus would if put in his place If of 
the same size as Venus, his reflecting 
power, or albedo, must be correspond¬ 
ingly small Now the albedo of Venus 
has the high value 0 59, but, even so, 
that of Pluto comes out only 0 04 This 
IS so very low that the planet’s surface 
would be called dark gray, or almost 
black (not brown, for Baade’s observa 
tions show that, unlike llie Moon, the 
light which It reflects is of the same color 
as direct sunlight!. 

The Moon itself reflects seven percent 
of the incident light If it were not for 
the weakening of the light of the half 
moon by tlie shadows of the innumcr 
able roughnesses on ll^ surface, this 
value (which represent"* the average for 
light reflected in all directions) would 
be raised to 10 or 12 percent We see 
Pluto at the full phase hence it may 
be concluded that, if it is of the same 
size as Venus, the average reflecting 
power of Its surface is probably between 
30 and 40 percent of the average for the 
Moon 

This is clearly not impossible, lor the 
darkest spots on the Moon are made 
darker than the average, but it is about 
at the limit of plausibility 

We cannot well escape the difficulty 
by assummg that Pluto is smaller than 
Venus, though of the same mass, for this 
would make it denser, and Venus, with 
a mean density 4.9 times that of water, 
IS denser than any other planet except 
the Earth. 

T O assume that Pluto was twice as 
dense as Venus would be going wild 
—making its mean density greater than 
that of the core ofnhe Earth, composed 
of metal under enormous pressure. But 


even this would raise the calculated al¬ 
bedo only to 0 06 

There seems to be no escape, there¬ 
fore, from the conclusion that the sur- 
faie of Pluto IS almosi black This is 
the more remarkable because Pluto, like 
Venus or the Earth, ought to be able 
to retain an extensive atmosphere. It 
IS reasonable to suppose that, like these 
planets. Pluto lost any hydrogen which 
Its atmosphere contained early in its 
career But an atmosphere which con¬ 
tained water-vapor like the Earth’s, or 
( arbon dioxide like that of Venus, would, 
at the very low temperature of Pluto, 
send these substances down in perma¬ 
nent snow Nitrogen and the inert gases 
would remain to form a permanent at 
niosphere, even at this temperature; but, 
if this atmosphere were of any consid¬ 
erable extent, it would scatter enough 
light on Its own account—like the sky— 
to make Pluto look much brighter and 
bluer than it is It appears, then, that 
Pluto IS an atmosphereless ball of black 
rock 

All this depends on Brouwer’s de¬ 
termination of the mass, but the evi¬ 
dence for this IS so strong that it alto- 
getlicr outweighs considerations based 
upon tlie supposed improbability of 
conditions which certainly do not ap¬ 
pear to be physically impossible. 

Neptune’s satellite, sometimes called 
Triton. 18 of very nearly the same bright¬ 
ness as Pluto—or, at least, it would be 
if the two bodies could be observed at 
tlie same distance, which will happen 
about 1989, when Pluto is in perihelion 
The satelhte’s mass has been deter¬ 
mined by Nicholson, van Maanen and 
Willis by observing the small oscillation 
of Neptune’s position about the center 
of gravity of the system as the satellite 
describes its orbit They find a value 
about one twelfth of the Earth’s mass, 
or one tenth of Pluto’s Allowing for a 
slightly lower density, we may estimate 
that Triton has about half the diameter 
of Pluto, and four times its albedo. The 
difference between the two bodies is sur¬ 
prising, and illustrates the danger of 
guessing at the mass of a planet or satel¬ 
lite from Its brightness — Princeton, 
May 4, 1940. 





Seeing Wth Electricity 


I N this age of super-movies, super¬ 
telescopes, super-cyclotrons, and 
super-whatnots, we are apt to pass 
over lightly the news that a super-micro¬ 
scope has just been built But such news 
has just popped out of New Jersey, fol¬ 
lowing within a year two similar an¬ 
nouncements from Canada and Ger¬ 
many; and to anyone interested in the 
progress of science, it sounds a good 
deal more important than the latest 
super-movie 

The electron microscope already has 
become a powerful and a practical in 
strument. With it, science can explore 



ELECTRON MICROSCOPE 


Figure 1 A comparison of the opti¬ 
cal and electron microBcopee. The 
one does its ray bending with glass, 
the other with magnetism from the 
coils Li, Li, Li, explained in text 

a new world of things infinitely small- 
disease viruses, for example, which have 
never before been seen or photographed 
—and this may lead to important medi¬ 
cal discoveries 

We are all of us familiar with the 
ordinary optical microscope Perhaps 
we have used it in the laboratory to see 
the teeming life in a drop of pond water, 
or to study the fragile nerve endings in 
the tissue of a frog’s leg. The upper part 
of Figure 1 shows how such a micro¬ 
scope works The object or specimen^— 
suppose It is our drop of pond water—is 
represented by the short arrow AB. It 
is brightly illuminated, light from the 
lamp IB concentrated on it by the lens 
Li The lens Li bends the light from the 
object and focuses it to produce an en¬ 
larged, inverted image of the water drop 
at A'B' Then the lens Li takes light 
from any part (such as the section CD) 
of the first image—a single amoeba, 
perhaps, swimming sluggishly in the 
drop—and re-focuses it to give us a still 
more enlarged image at CD' This is 
what we see if we peer through the eye¬ 
piece of the microscope, or what we can 


New Electron Microscopes Now Being Developed Far 
Outdo High-Powered Optical Microscopes ... Reveal 
a World Hitherto Unseen by Man 

By JEAN HARRINGTON 


photograph if we tare to put a film there 
The electron mi( roseope shown in the 
lower jiart of the same figure is arranged 
and behaves quite similarly It has illu¬ 
mination, three lenses, and two magni 
fled images in caseade But, instead of 
light for illumination, it uses streams 
of electrons from the hot filament or 
cathode at F, and in place of glass 
lenses, three magnetic coils, by curving 
the electron paths, do the focusing A 
more detailed disiussion of the instru¬ 
ment will be found later in the article 
The analogy between the two micro¬ 
scopes follows the close analogy between 
light and electricity Visible light, we 
know, is a wave motion, one of a large 
family of electro-magnetic vibrations 
ranging from radio waves to the gamma 
rays from radioactive materials Figure 
2 shows where visible light ranks in this 
family From the broadcast and short¬ 
wave radio bands, down through the 
infra-red or heat ravs. from the red to 
the violet of our sunlight spectrum, down 
through the ultra-violet and the X-rays, 
the wavelength steadilv decreases, when 
we come to gamma rays, we have waves 
less than a billionth of a centimeter long 
For convenience, these short wavelengths 
are measured in angstrom units, an 
angstrom being a hundred-millionth of 
a centimeter, or 1/250,000,000 of an 
inch The visible spectrum ranges ap¬ 
proximately from 3900 to 7600 ang¬ 
stroms 

W E usually think of an electric cur¬ 
rent as a stream of electrified par¬ 
ticles rather than as a train of vibrations 
or waves. The electrons flowing in our 
telephone and lighting circuits we pic¬ 
ture as tiny bundles of negative charge 
Yet the curious thing about them is that 
under certain circumstances they be¬ 
have as if they were waves instead of 
particles In 1924, De Broglie showed 
that, in theory at least, a moving electron 
should have a definite wavelength asso¬ 
ciated with it, and his theory was proved 
true by experiment some three years 
later It was shown that electrons, like 
light, can be reflected or refracted at 
surfaces, and are subject to familiar in¬ 
terference and diffraction phenomena in 


which different electron streams add 
or subtract to form patterns of light 
and shade (Parenthetically, just a,s 
electrons act sointlimes like waves, light 
waves on occasion behave like particles 
—a beautiful if somewliat confusing ex¬ 
ample of tbe harmony and inter-relation¬ 
ships of nature ) 

The De Broglie wavelength of a mov¬ 
ing electron depends only upon Us ve¬ 
locity, decreasing as the speed increases 
.4 “one-volt” electron—that is, an elec¬ 
tron accelerated bv a potential difference 
of one volt—travels at nearlv 370 miles 
jier second, and has a wavelength of 
about 12 angstroms A “million-volt elec¬ 
tron,” whizzing along at more than 
175,000 miles per second, has a wave¬ 
length of about a hundredth of an angs¬ 
trom How this range compares with 
that of light 18 shown m Figure 2 

This comparison leads to the essential 
advantage of the electron microscope 
over the optical variety The ability of 
any kind of microscope to show clearly 
minute objects is sharply limited by the 
wavelength of the illumination it uses. 
It has been found in practice that this 
limit IS approximately half the value of 
that wavelength In other words, you 
can’t distinguish objects or details of 
objects the dimensions of which are less 
than half of the particular wavelength 


ANGSTROMS CENTIMETERS 



Figure 2: Compariien of wave¬ 
lengths of the family of elomro- 
magnetic waves and of eloetron rays 
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you choo»e for illumination Obviously, 
then, the shorter the wavelength, the 
smaller the details you can observe 
The reason for tins is to be found in 
the phenomenon of diffraction Without 
going into a full explanation, which be 
longs in a book on optics*, suffice it to 
say that diffraction is a special case of 
interference of waves, and is caused bv 
wave trams bending around corners or 
the edges of opaque objects Although 
the phenomenon is universal, we don't 
ordinarily notice it, for the effects are 
negligible when the object is large and 
the wavelength small But in micro 
scope work, where specimens and wave¬ 
lengths are the same order of magnitude, 
diffraction rears an ugly head There 
Its effect IS one of diffusion and blurring 
A sharp line in the specimen ajipears in 
the image as a broad one, flanked on 
either side by bands of dark and light 
A point reproduces in the image as a 
disk surrounded by dark and light con¬ 
centric circles These are known as 
"diffraction patterns " 

When you see a circular diffraction 
pattern in a microscope, you know a 
particle 18 present, but different sized 
particles may have identical jiatterns 
and you can deduce nothing about the 
actual magnitude and shape of the par 
tides Or if two particles in the speci¬ 
men are less than a half wavelength 
apart, their diffraction patterns overlap 
in the image and you cannot distinguish 
them as two .separate points The size 
of the diffraction pattern does, however, 
decrease as the wavelength decreases, 
so It happens that, with short-wave illu¬ 
mination, there is less overlapping of 
patterns and therefore greater clarity in 
the image. 

T he resolving power of any micro¬ 
scope IS the shortest distance two 
points of a specimen can actually be 
separated and still appear as two dis¬ 
tinct points in the image W'e have al¬ 
ready said that this shortest distance 
cannot be less than the half wavelength 
of illumination Thus, with visible light 
of 4000 angstroms, you cannot get a 
clear, detailed image of anything much 
smaller than 2000 angstroms or .00002 
centimeters (1/125,000 inch) in diam¬ 
eter With ultra-violet light you may 
get down as far as 1000 angstroms But 
now, with high speed, short-wave elec¬ 
trons, It has become possible to observe 
objects and details of objects smaller 
than 100 angstroms in diameter — that 
IS. about 1/2,500,000 of an inch 

A good example of the electron micro¬ 
scope’s power IS Figure 3, a photograph 
of the carbon grains in ordinary lamp¬ 
black The individual grains are com¬ 
pletely invisible in the most high-pow¬ 
ered light microscope or even in an ultra¬ 
violet microscope. At best, these micro¬ 
scopes show the patch of lampblack 

* for vxampla. Vsluek t "Klunenti ol OpUos' —Si 


oiih as an irregular, Mdid, blatk blob 
But illuminate the patch with short 
wave elec trons. and it resolven itself into 
a myriad of particles, some of them as 
small as 30 angstroms m diameter— 
about 1/8,000.000 of an inch' This 
(ihotograph was made with the new 
University of Toronto super microscope 
bv James Hillier, one of its designers 
The total magnification is 100.000 This, 
bowevei, was icached in several stages, 
and here a word about magnifications 

In order to be dislingiiishable on the 
photographic plate, the smallest details 
of the final image must Iw several limes 
larger than the chemical grains that 
make up the film These are about 001 
centimeter in diameter If the smallest 
detail of Figure 3 is 30 angstroms 
( 0000003 cm ) it must therefore be 
magnified some 10,000 times (up to 003 
cm ) if It IS to appear on the film at all 

But. in order to be visible to the un 
aided eve, objects must be at least as 
large as 02 cm —about 1/125 of an inch 
Therefore, the 003 cm detail of the 
microscope [ihotograph must be en¬ 
larged up to 02 cm — a magnification 
of 6 7 times This is done by enlarging 
the microscope picture by ordinary dark¬ 
room methods 

The total useful magnification is then 
10,000 X 6 7, or 67,000. this represents 
the total enlargement necessary to make 
the smallest detail mstble to the unaided 
eye. Further magnification only makes 
the picture a more convenient size for 
study. In some cases it is possible to 
accomplish the whole useful magnifica¬ 
tion with the elcctrdh microscope, but 
for technical reasons it is easier to keep 


Its magnifying power under 20,000 and 
supplement it with optical enlargement 
P'lgure 4 IS a dqihtheroid bacillus, also 
|ihotogra(ihed by Hillier with the To 
ronto instrument The bafillus, mag¬ 
nified 35 000 times is about to divide in 
ie|iroduction, as shown bv the alight 
constriction of its waistline Such a 
photograjib is again utterly beyond the 
scope of even the best optical micro 
scopis An enormous number of other 
organic and inoiganic minutiae—bac¬ 
teria viruses, crystal structures, colloidal 
particles and the like—fall within a size 
range of from 1000 down to 10 ang¬ 
stroms, or 1/2.50.000 inch down to 1/25,- 
000,000 inch, and it is m this range that 
the electron microscope has already 
proved itself so valuable 

I T may well be asked whv X-rays or 
gamma ravs, with wavelengths a.s 
small or smaller than elections’, could 
not be u.sed for the same purpose The 
answer is that no one has ever been able 
to devise a lens that would focus them 
Though they belong to the same family 
of electromagnetic vibrations as light, 
they are too short-wave to be refracted 
appreciably by glass, as is light. (It is 
true that X-rays are very useful in exam 
irung the minute intricacies of crystal 
structure, but the method is entirely dif¬ 
ferent from microscope technique ) 

The electron microscope is less than a 
decade old, for its development, which 
has recently reached practical fruition, 
began only a few years after the proof 
m 1927 that electrons have wave prop¬ 
erties. The first steps were experiments 
showing that an electron beam can bo 
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focused by a magnetic or electrostatic 
field, providing the field is symmetric 
around the axis of the beam. The curv¬ 
ing of electron paths in such fields is 
analogous to the bending or refraction 
of light rays as they pass through glass, 
and the field enclosed by a charged hol¬ 
low cylinder or a solcnoidal magnetic 
coil is thus analogous to a glass lens 
The first electron microscope having 



Figure 6- The electron microscope 
at the RCA laboratories Electrons 
from top are converged b> conden¬ 
ser coil, traverse specimen (intro 
dnced through an air lock) above 
objective coil. This coil magnifies 
image to 100 diameters Projection 
coil re-magnifies this image 250 
diameters. The image is observed 
through two diagonal side-windoivs 

magnetic fields as lenses was begun in 
Germanv in 1931 by Knoll and Ruska 
Not until 1934 was it perfected enough 
by Ruska to show a definite superioritv 
over optical microscopes Since that 
time various physicists have been toiling 
to remove still more of the kinks and 
further improve the design and perform 
ance of the instrument The most no¬ 
table achievements to date arc the three 
magnetic super-microscopes completed 
since the spring of 1939—one in Canada, 
one in Germany, and the latest in the 
United States 

Figures 3, 4. and 5 were taken bv the 
Canadian instrument and give hints of 
the new world into which the electron 
microscope affords view Figure 3, 
showing a resolving power better than 
30 angstroms and a useful magnification 
of 67,000 diameters, is one of the best 
electron microscope photograph so far 
published Designed bv Hillier and Pre 
bus under the direction of Prof E F 
Burton of the University of Toronto, the 
Canadian instrument uses lenses ot a 
radically new design 

Last fall the pioneering Ruska and 
his co-worker, von Bornes, developed 
for a German research institute a micio- 
scope with a resolving limit of 50 angs¬ 
troms, magnifying up to 56,000 times 
Little word has been heard of its prog¬ 
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ress since dum, but it is capable of ex¬ 
cellent work. 

The third and latest super-microscope 
has just been completed in the Camden 
laboratories of RCA, an iniportanl 
American center for studies in electron 
optics (a field which applies to radio 
and television as well as microscopes) 
Intended largely for commercial use, the 
instrument has been developed under 
the direction of Dr V K. Zworykin Its 
designer is Dr L Marton, another 
fiioneer in electron microscopy, and the 
first to apply it to the study of biological 
specimens This instrument, although 
It does not differ from the others in its 
fundamental principles incorporates a 
number of new features of design and 
eonstruction The limit of resolution 
which can be obtained is at least .50 
angstroms 

L ooking back now at the lower part 
of Figure 1. lei iis trace the path of 
the elcetron beam through the electron 
microscope more in detail The whole 
instrument is entlosed with air-tight 
fittings and pumped free of any gas 
whieh might interfere with the passage 
of eleetrons In this high vacuum, the 
cathode, F, and anode behave something 
like a radio or thermionic tube The 
cathode—a metal filament or coaled 
metal plate—is the source of the beam, 
emitting electrons as it is heated by an 
ebrtne current. The anode is a metal 
plate kept at a high positive potential— 
perhaps 50,000 volts—which attracts 
the eleetrons and aceeleratcs them to a 
high speed A tinv hole in the anode 
lets through a narrow beam of these 
.SO.OOO-volt electrons (wavelength- 055 
angstroms) The magnetic lens shown 
in cross section at Li concentrates the 
spreading beam into parallel rays that 
fall on the object at 4B 
The object—suppose it is the diphthe 
roid bacillus of Figure 4—has to be 
supported somehow, and its support 
must be so thin that it doesn’t interfere 
with the passage of the electron beam 
A collodion film 150 angstroms thick 
(about three five-millionths of an inch) 

IS a common choice corresponding in 
function with tile glass slides used for 
ordinary microscopic specimens. 

As the beam falls on the specimen at 
AB m the lower pan of Figure 1, some 
of the electrons are absorbed and some 
are scattered, in proportion to the thick¬ 
ness or density or other properties of 
the various parts. The transmitted elec 
Irons correspond to light of varying in¬ 
tensity reflected into your camera by an 
object you are photographing, these are 
what produce the areas of light and 
shade on the film, and constitute a nega¬ 
tive of the final picture 

The transmitted electrons pass on 
through the magnetic lens Li to form a 
somewhat magnified image of the bacil¬ 
lus at A'B' In the early stages of the 
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microscope, this was the final image 
and the one that wag photographed. But, 
as the instrument was improved, another 
magnetic lens (Z,i)wa8 added to give 
still further magnification 

The final image at CD' is usually pho¬ 
tographed, but under certain circum¬ 
stances can be seen visually. If a fluores¬ 
cent screen is placed at CD' the elec¬ 
trons impinging on it cause it to glow 
in the pattern of tlie image. This can 
be observed through a viewing window 
cut in the wall of the microscope. By 
watching this picture, and moving the 
specimen, it is possible to search for 
interesting organisms or structures. If 
one of sufficient interest is found, it may 
be photographically recorded for closer 
scrutiny by merely lifting the fluorescent 
screen out of the path of the electrons, 
so as to allow them to fall directly on 
the photographic jilale However, since 
02 cm is the limiting size of objects seen 
visually, and if the fluorescent screen 
IS used, the microscope must accomplish 
the whole useful magnification without 
any supplementary ojitical enlargement 
to clarify details 

it IS nuile possible to use the cathode 
Itself as a specimen, and let it take a 
picture of Itself with the electrons it 
emits as it is heated in a vacuum In 
this case, no object is put between the 
cathode and the photographic plate. A 
similar optical example would be to 
photograph the hot filament of an elec¬ 
tric bulb with an ordinary microscope, 
using the light of the bulb for illumina¬ 
tion Very valuable studies of the sur¬ 
face structure of various cathode metals 



stead of magnetism to bend its rays 

have already been earned out, with 
senes of electron microscope pictures 
showing how the structure changes as 
the cathode is heated to different tem¬ 
peratures. 

It has been stated that either magnetic 
or electrostatic fields may be used as 
lenses Thus far we have chiefly dis¬ 
cussed the magnetic model, which is at 
present the type most used for high mag¬ 
nification studies of specimens which 
do not themselves emit electrons. The 
electrostatic microscope has not in the 
past received as much attention in spite 
of the fact that it was first developed (by 
Brflche and Johannson) about the oame 
ume as Knoll and Ruska began wodung 
{Please turn to page 32) 
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Coal and Kilowatts 

W HILE three to five pounds of coal 
were required to generate one kilo¬ 
watt hour of electnc power 20 years ago, 
points out M. W. Smith, vice president of 
the Westinghouse Electnc & Manufacturing 
Company, improvements in generators, tur¬ 
bines, boilers, condensers, and stokers have 
increased efficiency until today the coal con¬ 
sumption of some of the new high-pressure, 
high temperature steam turbine generating 
stations IS less than one pound per kilowatt 
hour "Other means of power generation,” 
he added, “are now being considered which 
show the theoretical possibility of cutting 
in half even this low value of fuel consump- 


Cahboloy Extrusion 
Process 

C ARBOLOY cemented carbide c 
be produced in the form of 
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boloy parts are formed directly into the 
shapes desired, eliminating most of the 
customary hand forming operations 

To those familiar with the limitations 
ordinarily encountered in viorking cemented 
carbides, the Carboloy tubing now produced 
IS of especial interest This can be made 
as small as 060” outside diameter by 030" 
inside diameter, leaving a wall thickness 
of 015" 

The limitations have been overcome by 
the development of a new process of ex¬ 
trusion By this process the dry powder 
IS mixed with a plasticising medium and 
can then be formed by extrusion or molding 
into almost any shape 

Particularly interealing is a supplemen 
tary process, by means of which Carboloy 
rods, and so on, can be bent to various 
shapes. The S inch diameter nng illustrated 
was produced through this process. It con¬ 
sists of a round rod curved to form a nng, 
with the ends joined together 


Thin paper, as used in the manufacture 
of capacitors, and even thin electroplatings 
on steel can also be measured. The gage 
will measure a deposit of 0 0001 of an inch 
thickness on ordinary commercial tin¬ 
plated fiat sheet stock to a plus or minus 
25 percent accuracy, and heavier coatings 
aro measured to a much greater degree of 
accuracy To obtain the correct gage re¬ 
sponse, the material to be measured must 
be backed with magnetic matenal to serve 
as the magnetic-flux return for the gage. 


Prevents Shock in 
Surgical Operations 

S AFER surgical operations and speedier 
recovery from them, especially for 
debilitated patients, seem promised by a 
new iroalmenl for nreventing dangerous 
shock during and after operations The 
treatment, using a synthetic adrenal gland 
hormone, was developed by Dr David Pcrla, 
of Montefiore Hoepital Striking benefits in 
14 cases at this hospital are reported by 
Dr Perla, who said that the treatment wiU 
shortly be adopted in two other New York 
City hospitals 

The patients treated at Montefiore were 
what would be considered poor surgical 
risks because serious chrome illnesses such 
as cancer and tuberculosis had weakened 
them so that they would have little strength 
to withstand an operation. With the new 
treatment, patients are prepared for opera- 
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tion by being given quantiliee of 8«Jt solu 
lion and carefully prepared doses of des 
oxycorticoslerone acetate This chemical 
IS the synthetic vital hormone of the adrenal 
glands Earlier studies have shown that 
these glands play a significant role in the 
body's fight against intoxications, poisons, 
shock, and infections The adrenal cortical 
hormone. Dr Perla explained, influences 
the transfer of water from tissues to cells 
and the level of salt in tissues and cells 
Disturbance of this glandular balance, which 
frequently occurs in an exliausting opera 
tion, leads to collapse —Science Service 


SCOOP 

npANKS between the rails from 
which railroad locomotives 
scoop up water without coming to 
a atop were first used in 1872 


Fade-Pkoof Interior 
Finish 

T he Wood Conversion Company has just 
announced Kolorhast Nu-H'ood as an 
improvement in insulating interior finish 
This new product is the first of its type for 
which fade proof qualities are claimed 
These claims are based on severe tests by 
nationally recognized laboratories, which 
tests have established the light fast 
qualities 

Nil Wood Kolor Fasi is available in tile 
and plank in variegated and tan colors Nii 
Wood Kolor-Fast Board is available in tan 
The colors are richer and clearer than be 
fore The over-all colors are slightly lighter, 
giving the material a higher light reflection 
value in keeping with the modern tendenev 
in interior decoration 

Heretofore, all insulating interior finish 
board materials have been subject to 
oxidization which resulted, over a period of 
years, in darkening of the material 


Rod-Lights for Industry 

S EEMINGLY there is no end to the light 
transmitting uses of Lucite Sometime 
ago we discussed in these pages new flash 
lights for medical examinations which used 
Lucite rods to carry the light into such 
(lose spaces as a patient’s throat An ac¬ 
companying illustration shows a number of 
new forms of Lucite flash lights developed 
bv Dr D L Weiss for wide use in industry 
and repair work 

Dr Weiss’s development makes use of a 
small founlain-pen-sizc flash light, or a 
handle of the same shape connected to a 



Light-condneting rods of various 
shapes used in flashlight (center) 



Alcohol, cooled hv dry-ice to 40 degrees below »ero, Fahrenheit, is used for 
shrinking the bolts in this water-power coupling assemblv so that they may 
easily be removed from their carefully fitted holes The assembly shown set up 
in the shop of Allis-C.halmers Manufacturing Company, is a huge coupling 
for connecting the water wheel and generator shafts of one of the three 
30,000 kva generator units for Chickamauga Dam The tank containing the 
drv-ice and alcohol may be seen at the left In assembling such couplings, 
the bolts are first shrunk by placing them in a box containing dry i< e 


small transformer whidi, m turn, is plugged 
into an alternating current socket 

Various types of ibis new unit, called 
\ng-Lile, are being u-ed in many manu 
faciuring operations lo examine assemblv 
of complicated apparatus The light travels 
down the lucite rod and is thrown off in a 
bright spot at the Up Instrument makers 
and repair men can examine with these 
units parts of their equipment difficult to 
gel at One tvpe, having a rubber-mounted 
magnifying glass, throws a light directly 
on textiles, printing, or other surfaces to be 
examined Other forms of these rods, fluted 
spirallv in order to throw a glow of light 
throughout their lenglli are used for mix 
ing operations or to observe chemicals in 
a mixture In the photographic darkroom 
Lucite rods of proper color may he used 
not only as working liglils but also as a 
means of stirring the photographic baths 
and throwing a glow of light (jire< tly on 
negatives and prints that are being de 

New World’s 
Record Pressures 

N ew world’s record high preasurea, as 
much as 3,500,000 pounds per square 
inch, have been achieved by Dr P W 
Bridgman in Harvard’s Physics Labora¬ 
tories through use of nests of high pressure 
vessels in which inside apparatus receives 
outside support at critical parts 

A piece of tool alloy, Carboloy, composed 
of tungsten carbide and cobalt, was sub¬ 
jected to a compressive strees of between 
2,800,000 and 3,500,000 pounds per square 
inch, without fracture Carboloy’s crushing 
strength under normal conditions is not 
more than 1,0(X),000 pounds per square inch 
Dr. Bridgman, in reporting his results to 
the Physical Renew, also made known 
that under such extreme pressures, carbon 
in the form of a thin plate of crystal 


graphite is not converted to diamond at 
room temperature There had been hope 
that pressure alone might cause the forma 
tion of diamond out of this form of carbon 
“ft IB probable that no pressure, however 
high, will accomplish the conversion at 
room temperature,” Dr Bridgman now con- 

A striking effect of the extreme high pres¬ 
sures on Carboloy was that, although under 
normal londitions il is highly brittle and 
breaks with practically no plastic deforma 
tion, under the confining pressures used 
bv Dr Bridgman the piston of this tougli 
material was plastically and permanently 
shortened by 5 5 percent with no perceptible 
cracks —Science Service 

Paint-Receptive 

Aluminum 

NTREATED surfaceb of aluminum and 
Its alloys possess no natural affinity 
for paint, lacquer, or enamel coatings 
Ordinarily such finishes will not adhere 
permanently Use of aluminum has, there¬ 
fore, been limited lo those products on 
which no coating is desired 

In the Metal Finishing Laboratories of 
the Pyrene Manufacturing Company a sim¬ 
ple process has been developed for the treat 
meqt of aluminum so that it will take these 
finishes This process, which has proved so 
satisfactory under ordinary plant produc¬ 
tion conditions and whose flexibility is 
demonstrated by its successful use on a wide 
variety of parts such as microphones, trans¬ 
mitters, instrument panels, switch parts, has 
been named the Pylumin process 

Pylumin powder is a mixture of several 
chemicals which, when dissolved in boiliag 
water, forms a solution that reacts quickly 
upon aluminum, converting the surface into 
a non-metaiUc film of complex basic oxidea, 
thereby forming a coating which is highly 
resistant to corrosion and alto serves as a 
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base (or paint, lacquer, or enamel finisheH 
Pyluminired metal I6 of a uniform gray to 
black color, depending on the compoaiUon 
of the metal treated, and is velvety in 

The Pyluminizing operation involves onlv 
the simple immersion of parts in a heated 
solution in a steel tank The processing 
action IS fast, requiring only three to ten 
minutes immersion in the boiling Pylumin 
solution 

First Tests of The 
Grumman “Sky 
Rocket” 

T he construction of the Grumman SAy 
Rocket-ihe XF5F-I, to call it by its 
Navy designation - was undertaken by the 
Navy Department well before the war broke 
out in Europe, when it became apparent 
that high performance hghters with long 
range and endurance would be required to 
accompanv heavy bombing airplanes on 
long (lights The European war confirmed 
the Navy's viewpoint. Long range bombers 
operate best if supported by fighters of 
equal endurance. 

The XF5F-I is a oarner-fighler and has 
the control, maneuverability, and relatively 
small dimensions necessary for operation 
from the deck of an aircraft carrier. Ai 
though It is equipped with two Wright en¬ 
gines of 1200 horsepower each, it has a 
gross weight of only 9000 pounds, and a 
span of only 40 feet The square wing tips 
and the square tail surfaces are intended to 
increase production possibilities without 
detracting from aerodynamic efficiency 
Although the new ship has been released 
for sale to the French Air Commission, de¬ 
finite information regarding performance is 
lacking. Take-off occurs in about seven 
seconds. In one of the tests the Sky Rocket 
flew about 100 yards in advance of a stand¬ 
ard pursuit and suddenly begap a steep 
climb which the older craft was unable to 
duplicate. CLmb was said to be 4500 feet 
• minute without full power. Top speed is 


reported to be 4,50 miles (n r hour, a figure 
which IS at least plausibb It is noieworthv 
that the two Curtiss comnillahle pilch pro 
pellers of 10 feet diameter lotale in oppo 
site directions We have oltin in these col 
umns pointed out the desirabililv of twin 
engined propellers turning in opposite di 
reotions Both control and ‘labilitv, and the 
aerodvnamic efficiency, are improved there 
by. Altogetlier, there is im doubt that tlie 
new machine will be a worihv and gratify 
mg addition lo the air eqiiipmeni of tiu 
Allies—.4 A' 


A Plea For Many 
Small Landing Fields 

I N a recent speech, Robert Himkiey, 
Chairman of the Civil .Aeronautics Au 
thoritv, deplored the short length of time 
that the private owner keep- his ship before 
reselling it Four out of five of the men who 
buy private planes sell them within a period 
of two and one half years, and do not buy 
other planes One third of such owners 
actually dispose of their craft in one year 
without purchasing another This is a de 
plorable situation and in sharp cunlraat to 
the case of the automobile, where a man who 
has once owned a car will mortgage his 
home if there is no other way of buying a 
new one Mr Hinckley thought that the 
situation was due to a combination of sev 
era! factors, possibly too many log books 
and inspections, possibly loo few small air 
ports and landing fields 
The lack of small landing fields is indeed 
a very important reason At least so thinks 
Terome Lederer, well-known Chief Engineer 
of Aero Insurance Underwriters We can 
not resist quoting part of what Mr Lederer 
had to say at the North Central Regional 
Planning Conference. “At present the pri 
vale pilot may be likened to the owner of a 
little sailboat in a stormy area with very few 
harbors to run to for safety Only the more 
venturesome will dare to risk a sail along 
the forbidding ahore . . If only there were 
small inlets along the shore, not necessarily 


large harbors, these less venturesome folks 
would try coastwise sailing loo, and have 
more fun Likewise, the private pilot does 
not want large airports ‘-mall landing fields 
located at frequent intervals in every direr 
lion would fiiniiHli much greater incentive 
than now ixisl- lo make crosscountry 
flights ihtsc held- would furnish men 
mill li mon chain t of getting down safeK 
if had weather win eniountered, besides 
giving the privali pilot greatir opportiini 
lies to usi- his airidanc ’’ 

La t.uurdia Airport has been (rilirized 
for rliarging large lauding fees AAe believe 
that the aiilhorilie- of tins Airport are per¬ 
fectly right III so doing Promisciioii- use of 
the Iransconlimiilal airports would make 
air traffic control diffiiult and increase haz 
ards What is needed is a nation-wide 
movement (or a multiplicilv of small fields, 
and every reader who can in some manner 
encourage the i uiislruction of such fields 
will be a welcome ally lo the cause of pri 
vale flying. - A K 


The First Central Air 
Terminal 

1 .N a personal interview with Floyd Del 
Brown, architect and President of the 
Bethlehem Engineering Corporation, we oh 
lamed details of the new central air ter¬ 
minal whirh IS being eonslructed on the site 
of that famous and friendly old hotel, the 
Belmont, just across the way from Grand 
( eniral Station, New York City The ter¬ 
minal IS a splendid example of what Ameri- 
■ an brains, business men, architects, and 
mgineers working together can do in com- 
liining fimclmnal design with desirable 
sober beauty 

The artist's drawing of the new terminal 
hiiildmg shows its dignity and beauty Five 
(ompanies will have their offices and pas 
senger facilities withir the one structure— 
T W A , I'niled, Anieriran, Eastern Air, 
and Pan American The building cost will 
lie $1,500,000, on a piece of land estimated 
at some $5,000,000 Tenancy will be for a 
period of 10 years, the air transport industry 
IS growing BO rapidly that a structure twice 
as big as Grand Central Station may then 
become necessary 

In the new building there will be a base 
nient for garage purposes and another base¬ 
ment completely fitted as a passenger ter¬ 
minal On the first floor there will be a 
motion-picture theater and stores, with the 
mezzanine used for ticket reservations and 
so on The second floor will be the main 
departure terminal The third and fourth 
floors will house the offices of the five airline 
companies 

The main hall will be three stones high. 



New York’s central air terminal 
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160 l««t In l«n£th, and 100 feet in wldtli 
There will be six platlorms lide by side, 
with hydraulic platforms for raising the pas¬ 
senger buses Passenger coaches will dis¬ 
charge passengers at the incoming terminal, 
proceed to the garage for minor attention, 
and will then roll on to the hydraulic lifts 
and be raised to the departure platforms 
A minimum amount of attention will be re 
quired as doors and elevators will all oper 
ate automatically The whole will ronstitiiti 
a remarkable system of “uniflow,” as the 
engineers call it in steam-engine design Not 
only will there be a minimum loss of time 
and a minimum expenditure in handling 
coaches, but there will be avoided the sorrv 
spectacle of airline coaches parkeii along 
the street near some small and insuHicientlv 
equipped ticket office as at present 

The building, which runs from 42nd to 
4l8t Streets, will have its bus exit on 41st 
Street With but three blocks of city traffic, 
the coaches will ihen be at the entrance to 
the Third Avenue Long Island Tunnel Then 
Queens Boulevard and La Guardia Airport 
will be within easy reach It is estimated 
that no more than 20 minutes will be re 
quired for the entire trip —A K 


Hand Gkenade Safety 

T he lavman will not think of humani- 
tarianism in connection with a hand 
grenade Yet that is the essence of a new 
locking device for hand grenades devel¬ 
oped by Norwalk Lock Company, Division 
of Segal Lock & Hardware Company, Inc 
Often a soldier has occasion to pull the 
pm from his hand grenade many seconds 



or perhaps minutes before he may need it 
— in a charge against enemy trenches, for 
example Should he then find that the 
trench already has been mopped up, he 
must dispose of the hand grenade somehow, 
for the minute he releases his gnp on the 
metal handle, the firing pin snaps over and 
in five seconds the grenade explodes Only 
too often have soldiers been blown to bits 
by their own hand grenades 
The new development consists ol a metal 
collar around the neck of the grenade A 
projecting arm is so bent that a slight turn 
of the collar with the thumb of the hand 
holding the grenade pushes this arm 
around to hold the detonating cap holder 
in cocked position A number of fins on 
the collar provide a positive grip for the 
thumb 

Twins More Likely 
TO Older Parents 

I F you are an expectant father, your 
chances for having twins instead of one 
son or daughter are greater with each year 
of your age it is revealed by a statistical 
study conducted bv the Nalional Institute 
of Health and reported to Human Biology 
by Drs J Yerushalmy and S E Sheerar 
Older mothers are more likely to give 
birth to twins than are younger women. 
And twin births occur with much greater 


frequency in Icmiliea already larte than 
they do as first or second hirtlia, 

But the fact that older fathers are more 
likely to have twins cannot be explained 
by the fact that older women are more 
likely to have older husbands. When only 
the births to young mothers are considered, 
there is still a steady increase In the pro¬ 
portion of twin births to total deliveries 
wilh advancing age in the father. 

The influence of age in father and mother 
and order of birth, although showing up 
clearly when all twin births are considered, 
seems to apply principally to the births of 
non identical twins, those resulting from 
a double ovulation rather than the dividing 
of a single egg cell — Science Service. 


PULLMANS 

A N average of approximately 32,- 
000 persons sleep every ni^t in 
Pnllman berths on American rail¬ 
road trains. 


The Pittsburgh of 
Old Palestine 

I N our January issue. Director Nelson 
Glueck, of the American School of 
Orienlal Research, Jerusalem, desenbed 
excavations at an arm of the Red Sea, 
which had brought to light a buried city 
with a smelter in which King Solomon re¬ 
fined his copper A second season of ex¬ 
cavations at the same site has revealed that 
there was a much more extensive system of 
similar refineries than had previously been 
expected. Indeed, practically the entire 
town of Ezion-geber proves to have been a 
phenomenal factory site, of a nature un¬ 
paralleled in the history of the ancient Near 
East, according to the same archeologist 
wnting in American Journal of Archeology 


Flower Watering Gage 

A new and inexpensive device lor de¬ 
termining the amount of moisture re¬ 
quired by potted plants and by seedlings 
m seed flats has been introduced by Fa- 
baco Company, Inc Known as the “Soil 
Rite” watering gage, it is placed in pots 
or flats deeply enough so that its point is 
m close proximity to the roots, thus regis¬ 
tering the degree of dryness or moisture 
at that depth on a scale Acting as the 
“voice” of the plants, this gage takes the 
guesswork out of watering, a problem that 
has been the death of many a plant. A 



Soil-moisture indicator 

chart lists some of the more popular desert 
plants, those requiring moist soil, and those 
that do well only when the soil is wet, so 
that one knows the moisture requirements 
of the more common plants and will not 
under-water or over water them — C F. 
Creeves-Carpenter 


New Ships for 
Merchant Marine 

I N May there was launched at the New¬ 
port News Dry Dock and Shipbuilding 
Company, the steamship President Jackson, 
first of a new senes of ships being con¬ 
structed for American President Lines 
Round-World Service Other Presidents to 
bo honored by this senes will be Adams, 
Monroe, Jackson, Van Buren, Polk, Hayes, 
and Garfield 

These new ships will be of 9300 tons grou, 
492 feet long, 69 5 feet beam, and have a 
•peed of 16 5 knots 


Largest Wooden Beam 

A n accompanying illustration shows the 
. largest laminated wooden beam ever 
built This beam owes its existence to Laux 
Self-Bonding Glue with which it was fabri¬ 
cated in the plant of the Speedwall Com¬ 
pany in Seattle 

Regular two by ten's of a maximum length 
of 20 feet made up the laminationa in this 
beam which contains a total of 3780 board 
feet of lumber Of the self-bonding caaein 
glue, 118 pounds were necessary, while 
only enough nails were required to insure 
adhesion while the glue was setting. 

The beam is 110 feet long, 10 inches deep 
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ct tlw «iKk, «bA SS ittebw 4U tb« center. 
WeiiNog S791 ponnde, it it otpable of 
tttpportlm « roof ba<4 of 65 pounds per 
wpjere foot of roof. In our illustraiion, the 
beoai it being tested under a load of 650 
pounds per lineal foot. 


FIREPROOF 

'T'HROW all the cigarette butts 
and lighted matches you want 
to on a new awning and it never 
bums. It is woven of fiber glass 
yam. Besides being fire-proof, it is 
rot-proof and will not mildew. 


Mending Cement 

A LATEX cement, which is being sold 
under the name Liquid Thread, mends 
fabncs, paper, leather, or leatherette, and 
adheres to such non-porous materials as 
glass Used on fabrics, it provides a heat¬ 
proof and water proof mend, and is said 
to be unaffected by washing and ironing 
Liquid Thread is made by Paste Elastic 
Manufacturing Corporation. 

It may be used for joining or binding rugs 
and, when applied as a coating, it imparts 
anti skid qualities to rugs, telephone 
bases, and similar objects It also finds 
use as a general adhesive in the office, home, 
and school 


A Problem for the 
Resourceful Inventor 

T he skin prevents the escape of body 
fluids Its thickness varies in different 
parts of the body It is freely movable in 
some places and tight m others, and the 
creases mark where it is bound down It 
has minute ridges which improve the grip 
on the palm and sole and marvelously afford 
the only permanent and absolute means of 
personal identification with finger prints 
With all our modern ingenuity in creat¬ 
ing machinery and fabrics, we cannot create 
8 tough yet highly elastic one that will 
withstand heat and cold, wet and drought, 
microbes, and the wear and tear through the 
years and yet make its own repairs and even 
assemble in summer a protective pigment 
against the sun’s rays The skin is a regu¬ 
lator of body temperature, an excretory 
organ, and the largest and most versatile 
of our sense organs The skin helps to 
form the ear drum, it covers the eye ball, 
from It originate the teeth, and in it are 
millions of tiny glands Finally, when sun¬ 
light or ultra-violet is shed on it, the ergos- 
terol in the skin produces vitamin D. — 
Journal of the /4m.erLcan Medical Associa- 


Roses Trea’ted with 
Gas from Apples 

A rtificial autumn can be brought to 
. rose bushes, causing them to shed 
iheir leaves in a few days, by locking them 
up m the same room with apples, it has 
been discovered at Oregon State CoUege 
by J. A. Milbrath, Elmer Hansen, and Prof. 
Henry Hartman. 

tirdinarily such defoliation would be un¬ 
desirable, but when large numbers of field- 
fcrowo rose bushes are being prepared for 
shipment to market it is necesaary to rid 
them of their leavea, to out down water loas 


HOW AVE SAVED 

Pandora's Life 


Lif. Wedii*tfko*tie 



• If you have been one of the 
milltoos of visitors to the New York 
World’s Fair you, of course, know 
that Pandora is the name of the cute 
Panda playing such a star role at the 
Exposition. 

• Spectators who crowd around 
her cage these days little realize that 
if It hadn’t been for the quick action 
and resourcefulness of our air con¬ 
ditioning engineers they might 
never have seen this rare animal 
that was brought all the way from 
the Himalayan Mountains. 

• While recognizing that there 
was quite a bit of difference between 
the climate of Pandora’s home land 
and that of Flushing Meadows, those 
in charge hoped that she would be 
able to adjust herself to the change. 
But she just couldn’t. 

• What happened was that she 
refused to eat or perform; and it be¬ 
came quite evident that she would 
probably die unless something was 
done about the weather in a hurry. 

• With no time to lose, our air 
conditioning engineers were called 
in and asked to duplicate the cool, 
stimulating climate of Pandora’s 


native habitat. So well did they suc¬ 
ceed that immediately she started to 
perk up, and in no time was her 
playful self, keeping the crowd in 
uproars with her antics. 

• TA/s/s/tts/owe of the hundreds 
of air conditioning problems that 
have been put up to our engineers. 
Generally, when a person thinks of 
air conditioning be thinks of it in 
terms of making a home more com¬ 
fortable, or of seeking escape from 
summer heat in a restaurant, store 
or theater. 

• And yet beyond these now 
commonly accepted uses you’d be 
surprised to learn what a varied role 
our air conditioning is playing in 
industry. 

• Taking just a few examples at 
random, we are reminded of the 
way our equipment helped a phar¬ 
maceutical house to step up the 
manufacture of pills and ublets; of 
how we aided another laboratory to 
hasten the cooling of creams and 
salves for quicker packing. Or take 
rayon, for example—its manufac¬ 
ture would be almost impossible if 
it were not for the part air condi¬ 
tioning plays in the drying of the 
fibres. Air travel, too, is a lot safer 
because Hying instruments are now 
calibrated more accurately in, air 
conditioned rooms. 

• Naturally, to produce air con¬ 
ditioning for such a wide variety of 
applications requires engineering 
skill of the highest order, plus a 
range of equipment which extends in 
our case from a small self contained 
home unit to a 100 ton compressor. 

• With such equipment now 
available, air coodidoning is rapid¬ 
ly fulfilling its promise of becoming 
one of America's leading industries. 
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through evaporation. Hand plucking is 
tedious and ezpensive — a thorny job at 
best 

By putting the bushes in a tightly closed, 
moderately heated room, with one bushel 
of apples to every ,300 or 400 cubic feet of 
space, they can be caused to shed their 
leaves in about four days. The apples pro¬ 
duce this effect because they give off small 
quantities of ethylene, which is also a com¬ 
mon constituent of natural gas—Science 


P ORTABILITY, speed, and power are 
(haraclcristics of a new portable nib- 
hler with which all types of sheet metal 
products may be cut into odd shapes for 
fitting. This new Thor nibbler cuts panels. 



as I'j inthes in diameter. Operated with 
one hand, it will not distort the sheet and 
makes inside cuts easily 
I This nibbler is equipped with a universal 
motor in standard voltages of HO or 220 
volts Full load input is 200 watts 

Window Cleaning 
Compound 

M eeting the growing demand for a 
solvent suitable for use in the manu¬ 
facture of window cleaning compounds, U 
S Industrial Chemicals, Inc , has developed 
a new concentrated solvent blend that can 
he diluted with water to make a finished 
liquid cleaner. 

In placing this solvent on the market, 
U S I has made it possible for manufactur¬ 
ers of cleaners to offer a highly effecuve 
product 

Ail that IB needed to manufacture the 
finished compound is to dilute the new 
solvent with water. The final compound 
may contain from 15 to 50 percent by vol 
lime of the solvent, as desired Even the 
15 percent mixture is safe for storage in 
(old weather 

The 50 percent dilution, it should be 
noted, will affect paint, varnish, and 
lacquer, and will soften celluloid (such as 
cve-glass frames). The 15 percent com 
pound, however, may be used safely on 
such surfaces and is an excellent polish for 
eye glasses. 

Naval Construction 

L aunching of the battleship* North 

Carolina and Washington, early in 
June of this year, marked the first launch 
mg of a battleship by the United States 
since the early twenties Both of these ships 
should be ready for shakedown trial* within 
another year. The keels of three other battle- 
thlps—5 ouJA Dakota, Indiana, and Masta- 
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chusettt—vieTe laid in 1939, and the keel 
of a fourth, the Alabama, was laid in Feb¬ 
ruary 1940 Two others, the Iowa and New 
Jersey, have been let on contract to the 
New York Navy Yard and the Philadelphia 
Navy Yard, respectively, and their keels will 
probably be laid shortly, now that the North 
Carolina and Washington are off the ways 
As of March 1, 1940, progreaa of other 
naval construction in navy yards and private 
yards was as follows 

Two aircraft carriers were under con¬ 
struction, one of which, the Wasp, has since 
been placed in service Contracts have been 
let for sii light cruisers, for one of whirh 
the keel was to be laid late in March Four 
teen submarines have been ordered, of which 
two were launched, two were scheduler! 
for launching in March, and the keels had 
not been laid for three Keels had been laid 
for all except two of 27 destroyers Nine 
of these have been laiinrhed and two others 
were scheduled for launching early in 
March Keels have been laid on most of 
the remaining ships comprising lenders, 
mine sweepers, a repair ship, a mine layer, 
submarine chasers, and a large number of 
motor torpedo boats Of these, two DD 
lenders, a fleet tug, a submarine chaser, 
and two moior torpedo boats had been 
launched 


Label Gluing Machine 

S HIPPING rooms of factories, stores and 
business offices are faced with one 
slow but always messy job—that of pasting 
shipping lain Is on pai kages Pre gummed 
labels are not only difficult to handle but 
are expensive The Glue Fast Equipment 
Company, Inc , has worked out a simple 
gluing machine which operates like many 
well-known moisteners but which makes 



unnecessary the pre gumming of labels. 
This machine covers the surface of the 
label with a thin film of glue 

The operator of this machine uses only 
one hand to slide the label under the guide 
bar Pulled across the roller, the label is 
gummed so that it can immediately be 
spread on the package and there is no neces¬ 
sity for wiping off excess glue—there is no 
exceas. 


Leather Electro-Plating 

T he fad of electro-plating babies' shoes 
to preserve them, and the manufacture 
of certain kinds of metallic decoraUve 
leather, make the following formula of in¬ 
terest to many of our readers 
All leather to be plated must first be 
carefully cleaned to remove oils, greases, 
snd the like and then dried and coated with 
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orajtge shellac to mske it waterproof. An 
additional coat of shellac or an air-dryintf 
varnish is then put on the surface and 
sprayed or brushed with copper or bronxe 
powder while ttiU tacky in order to moke 
it conduct electricity Once this has fully 
dried, the leather is electro-plated m the 
usual manner in an acid copper solution 
Following ihe copper plating the leather 
IB rmsed, scraped, brushed, or buffed and 
18 then oxidized or plated with the final 
coating of metal. 

This process can be used on wood, plas 
ter, flowers, and other such objects, accord¬ 
ing to the magazine Metal Industry 


New Magnet for 
Medical Use 

A new magnet for the removal of metal 
fragments from the eyes and surface 
wounds has been devised by the Genersd 
Electric Research Laboratory in Schenec¬ 
tady. Though not designed to replace the 



powerful electromagnets in this field, the 
new instrument is more powerful and more 
easily handled than earlier permanent mag¬ 
nets used for the purpose. Sintered alnico, 
an alloy of aluminum, nickel, cobalt, iron, 
and copper, is used with a high permeability 
insert of nickel-iron to collect the flux at the 
point The magnet is light in weight. 


RUBBER 

'T^HE 1940 mbbor requirements of 
one popnlar make of antomoblle 
wonld make a single monster tire 
346 miles in diameter and 80 miles 
wide. 


Airplane Armor Plate 


W ALTER Winohell in his Sunday-mght 
broadcasts has often made the state 
ment that American fighting planes are as 
eflicient as any made in the world today 
with the single exception that the pilot has 
no armor-plate protection. The Jestop Steel 
Company recently reported that they have 
just completed shipment on a large number 
of sets of armor plate to be installed in the 
cockpits of combat planes. These pieces 
are so placed as to afford protection to fire 
from bdow and from the rear. The armor 
plate for this order wu speaiaS)f kagt- 
treated to procure maxBBOia baUkdd 
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gage ia comparatlveljr thin and the weight 
reduced to a minimum while giving prolec 
tion against machine-gun bullets and shell 
splinters. 


Universal Ancle Vise 

A new type of universal ii(,e for uae m 
connection with milling, grinding, and 
dnlbng operations permits ca«v production 
of even complicated compound angles. The 
vise IS adjustable in three plane.. Graduated 
scales are provided in each plane so that 



the vise may be set up for a complicated 
angle operation as easily and quickly as 
for a simple angle 

A special feature of this new vise is its 
accuracy and ability to handle heavy cuts. 
The vertical member is built like a cradle, 
It rocks in a solid base. All steel construe 
tion gives added strength and makes the 
vise liglit and easily portable It may be 
moved from one machine to another for sue 
cessive operations without disturbing the 
work This vise may also be used as a gage 
in checking the accuracy oi angles which 
have already been produced 

To Protect 
Rusted Fences 

R usted fences present a difficult paint¬ 
ing problem First of all, it is prac¬ 
tically impossible to removi the rust and 
prepare the surface for ordinary types of 
paints. Furthermore, the links “chafe" the 
loiiching pieces of tvire and cause the paint 
to crack and chip away. A new product, 
Fence-Bond, made by the Skybryte Com¬ 
pany, solves these problems. 

Fence-Bond is a factory-mixed, ready-to- 
use aluminum paint apecifically designed 
for painting rusted fences. The factory 
mixing 18 said to result in a more uniform 
dispersion and a more silvery, lustrous 
surface that will protect the fence despite 
rust that may be present before the re¬ 
painting. Chafing and cracking are pre¬ 
vented because the paint remains plastic 
enough to take up all movement from ex¬ 
pansion and contraction or other causes. 

Kidney Extract for 
Gastric Ulcer 

H ope for stomach ulcer patients ap¬ 
peared in a discovery announced at the 
recent meeting of the Federation of Amen 
can Societies for Experimental Biology For 
these patients there will be the new hormone 
urugastrone, obtained from kidney excre¬ 
tions. First trials on 10 normal persons 
showed that this hormone can stop the 
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lormation of Acid bv the stomach, Drs. A C 
Ivy, E Wteacorowski, and J. S. Gray, of 
Northwestern University Medical SchooL 
reported At present, ulcer patients must 
lake alkaline powders to neutralize the acid 
in thrir stomachs so lhat it will not irritate 
the ulcers and cause bleeding 

The new hormone will be injected under 
the skin Such injections at present cause 
swelling and reddening. Dr. Ivy and asso 
dates hope shortly to overcome this feature 
hv further panficaiion of the hormone, after 
which It will be ready for use in treating 
ulcer patients. The hormone treatment, by 
checking the acid in the stomach, will give 
the ulcer a chance to heal —Science Servire 


\f;AR 

¥N dried form a grayish, light, 
stringy solid, agar is made solely 
in Japan because the harvestmg of 
the seaweed from which it is made, 
and the proeessing, require much 
hand labor, which is cheap in that 
country Should the supply be in¬ 
terrupted, all manner of research 
institutions would be handicapped, 
for It is used almost invariably as 
a culture medium in research in¬ 
volving germs. 


Machine Post Office 

A COIN-OPERA I KD post office, called 
the Mailoinat, has been intriguing 
(ommulers and others with letters to mail 
at the last minuti^iii both of New York’s 
great railway terminals This machine is. 
in reality, a self-servue post office, for if 
the letter is dropped in with a com the 
machine prepays postage and postmarks 
ihe letter No stamps are necessary and 
It IS not necessary to run the mail col 
lected from this box lliruiigh the cancelling 
machine at the post office The Mailomat 
IB manufactured by Pitney-Bowes Postage 
Meter Company 


Off with Peanut Skins— 
Chemically 

B efore peanuts can be used as a food, 
the unpalatable reddish-brown skin 
which closely covers the nut must be re¬ 
moved This has been a problem in the 
manufacture of peanut products Home 
economists in the Department of Agricul¬ 
ture now have developed a commercially 
practical way to remove the skins with low 
weight loss and no splitting, and still have 
a nut high in quality The shelled nuts are 
dipped in a 1 percent hot lye (sodium 
hydroxide) solution for about eight sec 
onds just long enough to moisten the 
skins They are then dipped immediately 
into a cold, 1 percent solution of hydro¬ 
chloric acid to reset the dissolved pigment 
in the skins and thus keep it from staining 
the nuts The nuts are then rinsed m cold 
water and the skins easily removed by 
hand. The nuts are dried at room tem¬ 
perature before storage 

Peanuls skinned in this way retain their 
smoothness and gloss and keep much longer 
than those blanched either with hot air or 
hot water. The weight losa is low — 3 to 6 
percent as compared with around 18 percent 
for the usual commercial hot-air treatment. 


SEEING WITH ELECTRiaTY 

(Conanued from page 22) 


on magnetic lenses. The principle of this 
type of instrument is shown m Figure 7, a 
diagram of an electrostatic electron micro¬ 
scope now under construction in the Cam¬ 
den laboratories of RCA. Here radially 
symmetric electrostatic fields between suit¬ 
ably shaped apertures serve as lenses While 
the actual construction of the instrument is 
quite different from lhat of the microscope 
described, the operation is quite similar 
These electrostatic lenses now appear to he 
capable of the same high magnification as 
the magnetic lenses, but the ultimate resolu¬ 
tion that can be obtained with them has yet 
to be determined 

We could hardly leave the subject of the 
electron microscope without giving at least 
a sketchy account of some of the difficulties 
which beset it Any microscope, optical or 
otherwise, is allergic to certain “buga” in 
the works, some of them inherent in the 
illumination itself, and most of them lead 
mg to distortions and aberrations of the 

Among these is diflracuon, which we 
have already mentioned, explaining how it 
linuls the resolving power and tends to blur 
the image. But present-day electron micro 
scopes still have a long way to go before 
they attain their theoretical resolving limit 
of half the wavelength of the electron Even 
so, the fact that, for a given specimen, dif¬ 
fraction effects decrease with wavelength, 
gives the electron microscope an advantage 
over the optical instrument As large a part 
of that theoretical advantage as can be ex 
plotted practically is being sought for use 

Figure 5 is an electron microscope photo 
graph of the edge of a new razor blade, 
magnified 24,(X)0 Umes The section ol blade 
pictured IS 00003 cm (about 1/83,000 
inch) across--a distance within the scope 
of good optical microscopes But, had the 
latter been used, diffraction would have 
blurred the indentations of the edge, and 
the picture would lack the detail and ex 
quisite clarity of line given by electrons 

With present electron lenses, a number 
of errors other than diffraction are of 
great importance, and keep the resolving 
limit far above its lowest theoretical value. 
Distortions of the image result if the electnc 
or magnetic field lenses are not perfectly 
symmetrical or constant, if the accelerating 
potential varies even by a volt or two; or 
if the velocity of the eiectrons is slowed too 
much by passing through the specimen and 
Its mounting Once again, each of these 
electron lens errors has an analogue in opti¬ 
cal lenses spherical aberration, chromatic 
aberration, astigmatism and so on 

The proper mounting of all types of 
biological and physical specimens also pre¬ 
sents a probletn which is at present far 
from being solved. The men working on it 
have been successful in mounting a number 
of types of bacteria, colloidal particles, and 
other physical specimens, but the extension 
of the list and the interpretation of the 
images is more difficult. However, when 
one considers that, after a century of work, 
the corresponding problems of light micros¬ 
copy are far from complete solution, the 
development of the super-microscope and 
Its associated technique appear almost phe¬ 
nomenal. 












A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


O PTIMUM i« thr word to charactenzf 
the Richest Field Telescope, which af¬ 
fords a optimum broad view of the heavens 
“I enclose a photograph (Figure 11 of a 
6", short-focus reflecting telescope made 
for me by two friends, W F Gale in the 
chair,” writes G 11 Hoskins, of flwarra, 
Brewongle, New South Wales, Australia 
"My interest was aroused by a chapter on 
‘The Richest-Field Telescope.’ in your hook. 
‘Amateiii Telescope Making—Advanced ’ 
“The telescope is .10" long overall, focal 



Figure 1 RFT made in Australia 


length IS 24", mirror is 6" diameter. Rams 
den eyepieie, magnification 19 diameters, 
field of view 2“ 

“It struck me, when suggesting its con 
struction, that the design could bo made 
more lomfortahlr to use, hence a leather 
covered pad was attached to the base, so 
that the telescope could sit easily on a rather 
bony knee—it also helps to take up vibra¬ 
tion The evepiece is just at the right height 
when one is sitting in a chair A door handle 
18 attached to the tube, to allow safe carry¬ 
ing, but It also gives a remarkably steady 
hold when observing—the telescope is 
steadier than a binocular Another part 
of the apparatus, and a most useful one, 
IS the alt-aamuth mounting shown This 
IS extraordinarily good 

“I have used telescopes, up to 18", but 
in none of them have I seen such corapre 
hensive and beautiful views of the heavens 
As a comet seeker it would be hard to find 
Us equal and, for esse of use, I know of no 
other unmounted telescope to approach it 
All thanks to ‘ATMA ’ ” 

Thanks mainly to ,S. L Walkden, father of 
the RFT.-Fd. 


E ndless and largely futile has been the 
age-old debate between exponents of 


the refracting telescope and those of the 
reflector After years of near ostracism bv 
America^ amateur telesro])! makers, the 
refractor is now in the 8o.,ial swim, thanks 
largely to J R Ilaviland's h ngthy and de 
tailed irealiBc in “ATM \An amaleiii 
whom we shall designate a- X, because he 
prefers to be uiiunymoiis, has completed a 
7’'t|" refractor (Figure 2) and snvs hr i ii- 
joved the job. also likes tin telescope 
X savs he feared to begin the ob 

jective lens as Ins maiden refractor job bul. 
after a talk with J R llaviland, he felt 
encouraged to wade in The 8" flat re 
quired in testing the obi'i live, good In a 
quarter wave, was succcssfullv completed 
in 150 hours Then came the actual objec 
live “It definitely was not difficult," slates 
X. "The edge testing jig and ephcromeler 
described by D Everett Taylor, in the 
Februarv. 1940, Suentifn Ainirican is lh» 
thing However, I found tin three-ball jig 
recommended in ‘ATMA’ In llaviland wa« 
good Using a '^tarrett gag' on the Taylor 
equipment, it was necessan onlv to take 
a little care and use patieiu e to get the 
crown and flint to radiii« and the edges 
within the limit of accunicv of the gage 
This eliminated the bugbear of centering 
"To avoid scratihes 1 ground glass blanks 
to the same raihus as each curve and used 
these to break in the pitch laps Figuring 
was rather baflling until I tried Ellison’s 
slum of pulling a heated flannel pail in 
the center of the back of thr flint to indicale 
definilelv whal a hill should look like, then 
varying lap and stroke accordingly To save 
making King’s test for convexes I drew on 
m> flat making expcnences and interpnled 
the fringes against the concave, for this 
the concave should be a true surface with 
a < lean edge 1 finished No 1 surface one 
fringe off, anil No 2 about three off, but 
this was cemented to the loncave 

"The objective required about 225 hours 
of actual work It is second grade Jena and 
of course has some striae (a pair of guar 
anteed disc* would have cost probably five 
limes as miieh ) Strange to say, it is diffi¬ 
cult to trace any irregularities to the striae 
in actual performance though in the col 
limation tests they stood out like a sore 
thumb I'nder test on the stars the glass is 
quite satisfactory There is much less scat¬ 
tered light in the field than in my reflector 
The planets and, particularly, the Moon’s 
detail, stand up much better under high 
power ” 

John R llaviland, author of the chapter 
qn objective lens making, in “ATMA," 
states that he has tested this objective 
against hit 10" flat, and that it tests first- 
class and has a beautiful polish The 
anonymity of X is not of his own choosing, 
it isn’t due to shyness, and the G-men aren’t 
after him! Your scribe will forward to him 
pnvate letters from readers, if addressed 
in care of this department 

'!Filhara R Harlow, 328 Fisher Hall, Ox¬ 
ford, Ohio, states that he made a 7%" ob¬ 
jective lens, working from Haviland's chap¬ 


ter in “ATMA.’ which he praises, the job 
lasting from November to May "The bicon 
vex crown part was easy," he says, “but I 
bad trouble with the bai k surface of the 
flint The unit was quite a bit over-corrected 
and had to be separated by about 0 1" The 
definition of llie image then was somewhat 
spoiled by the light reflected back and forth 
between the surfaces All in all, the lens 
IS all right,’’ Harlow continues, “but I will 
stay with smaller ones after this." 

A 3" 18 usually about the best size objec¬ 
tive for a maiden job, (at least one previous 
reflector having been made) One man fol¬ 
lowed this by a 4’*i", then a 6", obtained 
good results from all, and has used nothing 
blit these refractors for the past several 

S ILVERING isn’t extinct, by any means, 
even though aluminizing today seems 
superior Ironi C S Walton, 5975 W 44lh 
Ave, W'healndgc, Colo, we recently re 
ceived word that a method of silvering 
described in The Phtlosoi'htral Magazine 
(LondonI, Di cember, 1958, pages 953-970, 
bad bein successful in his hands and that 
he believeif it had advantages over the more 
familiar method On the basis of its origins, 
also of Walton's praises, we asked him to 
describe it, wliicli he does as follows 

“Mv alleiiluin was directed to an article 
on silvering in Thr Philosophical Magazine, 
Dereniber, 1938, written by B Dasanna- 
charya and Amar Cliand Seth, of the Hindu 
University, Benares India, which seemed 
to offer improvements over the familiar 
Brasliear inelhod Trial met with surcess, 
so 1 pass the method and my experiences 
along 

"< lean and piepare the mirrors according 
to the methods staled in ‘ATM ’ 

"Prepare two sets of solutions based on 
1 gram of silver nitrate in 2'/fi oz. water, ’/fi 
gram potassium hydroxide in 1 oz, water, 
and 6 cc regular sugar reducing solution 
for each 17.5 square centimeters of area, 



Figure 2. The anonymous refractor 
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TINSLEY LABORATORIES 

Supplies for the Amateur Tele$cope Maker 

Plate and Pyre* Khs; Ramaden, Huygenian, OrUioaeopIc, and Solid Oculari; 
Rack and Pinion Eyepiece Holders; Prism or Diagoiud Spider Systems; Rough 
Cast Mirrors, CeUs and Mountings; Silvering and Aluminizing. 

Send 6 cents for large illustrated catalog 

Astronomical Telescopes and Equipment 

Portable and fixed instruments for private and professional observatories, both 
reflecting and refracting. Fmished mirrors, lenses and mountings. 

ffrUe for complete specifications and prices 
203S ASHBY AVENUE BERKELEY. CALIFORNIA 


SHORTER POUSHllVG TIME 

Pierce’s #6 Finishing Abrasive gives tha best ground sur¬ 
face we have seen in 20 years of experiment. 

90c per ounce. 

NEW HYBRID! The NesvteUian Teleact^l Excellent 
performance and esuily constructed. Theory of tha 
Herschcllian telescope developed. 

Revised Hobbygraf #9 304 

Portable Mount with Pipe Tnpod. Very rigid yet light. 
For 6” or smaller telescopes |10.00 

ALL INCLUSIVE TELESCOPE KITS. Proper glass, 
clean abrasives in un boxes, incluthng our new #6, best 
rouge, real pitch, an EYEPIECE, an ALUMINIZED 
diagonal mirror, and COMPLETE INSTRUCTIONS. 
4” #4.00 6” #6.00 

Without eyepiece or diagonal, 4" #3.00, 6" #9.00 

Free teat of your mirror. Write for catalogue of auppUea. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 

11 Harvard St. • Springfield, Vermont 



John M, Pierce 


Surface Horden«d 

ALUMINIZED 

Coatings 

era uniformly superior In rcdecllvlty and Im- 


amo K PUBKATic REntAcmta telebcopz 

We will^sell you -aw qlosa and rough costings 
casUngs or finished Instrumsnts 
Write for free literature and prlcee^Blue Prints 
Also Parabohisd Pyre* Mirrors 
ROBERT H. CARTER 

212J Spaulding Ave Berkeler. CalU. 


These Surfsoa nsrdcnad Costings are dur- 
sWe and cohesive Tlicy do not hllster or psel 
and lan be removed easily without repollsli- 
iug ancj reflgurlng mirror 
fTsed In some of the largest observatories on 
mirrors whleh are famous throughout the 
world Have your mirrors coated with the beat 
Prices 4"- $1 7'i, 6"—12 tO, 8"—IS 50, 10"— 
|5 00 and 12^"—18 00 I'p to 36" on request 


KITS OUR SPECIALTY 


Pyrex 
Pyrex 
Pyre* 
Pyre* 

u'** ^ gists discs, 8 ^rsdes 


# 2.99 
3 75 
6.79 
9.99 


# 4.29 

9.90 

8.90 
13.99 
24.00 

of abrasives 


pnrabolirtd 
PricM OQ t 


(Send for our NEW, ENLARGED, end ILLVS 
TKATBD celelacue.) 

M CHALFIN, MIS Lsogfegew At*., Nsw Ysrk, N 1 


C. C. YOUNG 

Sossllss far Amimr Taisfcees Makars. 

S' E«aatsrial Mamtiat I9S.OO 

Wrwe for orw Cottages 
ar Main St _tot Hwtfsrd, Cswi 



including a dish, if any. An 8" atinor, 
for example, having 314 eg cm. of tfea, with 
a band around it, would be eilvw»d by 
preparing two tolutions, each made el 2 
gram* tilver nitrate in 5 oa. of water, 1 gram 
potassium hydroxide in 2 oz. water, and 12 
cc. reducing solution. The water happens 
to be an amount that will cover an 8" mir¬ 
ror properly. The two gentlemen of Benares 
state that the concentration is not important, 
but that the relation of silver nitrate to area 
IS. They found one gram to 525 sq. cm. to bo 
the best, but with prolonged depositing 
time I did not get a sufficiently heavy coat 
and preferred one gram to 175 to 200 aq. 
cm Other chemicals are, of course, always 
maintained in the usual ratio to the silver 
nitrate. Two applications on the basis de¬ 
scribed will produce a heavy coat. 

"Clear the silver nitrate solutions with 
ammonia, as usual, add potassium hydrox¬ 
ide solution slowly, stirring constantly; 
clear again with ammonia, very carefully. 
The solutions clear decisively and there will 
be no turbiditv. sediment or black sus¬ 
pended matter left They therefore need no 
filtering 

"Forget the reserve nitrate solution and 
the instructions to have silver in excess 
The authors state that the worker should 
just clear with ammonia each time, and 
that, jn the second clearing, a slight am¬ 
monia excess (a drop or two) may be de¬ 
sirable since the coats will be more free 
from spots and action will be retarded to a 
convenient rate. Further, they say that tern 
perature is of little importance I can sub¬ 
scribe to the workability of all this. 

“The solution on the mirror, to which 
reducing solution has previously been 
added, will turn clear brown, then opaque 
black, then gray, and finally, if left on 10 
or 15 minutes, will clear to some extent, 
and will not form a lot of black muck as 
it does when using the more familiar 
methods. Pouring off solutions about the 
time they turn gray seems to be the dmd 
ing liiie between a bright surface and too 
much white bloom The wet coat may be 
washed with mild soap and water to remove 
bloom and sediment—with reasonable care, 
of course 

“While I use two applications, I do not 
deliberately strive for os thick a coat as re¬ 
sults, because thin coals seem brighter and 
have less bloom, and after five years’ ex¬ 
perience with various coats on a 10%" and 
12" mirrors, plus a lot of use of the 20" 
Alvan Clark refractor at Chamberlain Ob 
servatory, entirely on faint variables and 
novae which frequently were beyond reach 
of even the 20", I have concluded that some 
thing IS wrong with the dictum, ‘a thick 
coat is better in every way’ However, 
double coats produce fewer pinholes for 
me, which soothes my feelings. Moderately 
thin coats and thick costs rench about the 
same minimum star magnitudes in my re¬ 
flectors, and their performance is exactly 
proportionate to the 20" refractor in that 
respect. 

"In sura, I consider that the improve¬ 
ments in silvering made in India not only 
save chemicals, but that the process works 
clean and precise os compared with the 
one deaorib^ in the Bureau of Standards 
circular quoted in ‘ATM* " 

F or the alt-azimuth mounting a wrinkle 
usually attributed to the Eari of Craw¬ 
ford, and described by S. L Walktlta;, of 
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London, provide* a fairly good rough work¬ 
ing *ub*titute for the drive clock used on 
equatorial mountings. Figure 3 is self- 
explanatory. Walkden vrrites: “The scheme 
can be made to work pretty well for looking 
southward within about four or five hours of 



the meridian and up to about 60” North 
Declination. It generally works suitably 
enough for alxiut an hour’s observation If 
the eye end of the telescope is sbghtly over 
weighted, a cord may be substituted for the 
extension rod ’’ 

I N “MMA" Everest describes the use of 
kerosene in place of vsater for mirror 
grinding, since the cooling caused by evapo¬ 
ration of water cause* temperature effects 
well worth taking note of in advanced mir¬ 
ror making W A Mason, 1303 Lakcview 
Avenue, Lorain, Ohio, says he has tned 
instead some carbon tetrachloride, also 
“Prestone” anti freeze, diluted about 1 to 
1, and believes these are belter than kero¬ 
sene—though he states that he has used 
them on only one mirror, hence does not 
wish to make this claim dogmatically He 
also diluted “Prestone” anti-freere 1 to 1 
with rouge and thought it kept the rouge 
mixture on the lap better than water, also 
retarding evaporation Mason is the author 
of a chapter in "ATMA” (p. 361) 

"Preslone” anti-freeze used in automobile 
radiators, and known to everybody, has an 
ethylene glycol base and suffers practically 
no loss by evaporation. In a 1 to 1 mixture 
of “Prestone” anti-freexe and water, the 
evaporation, at ordinary temperatures, 
would be approximately one half that of 

Y OU invited some friends over to spend 
the evening looking at the stars through 
your telescope They came—whereupon 
everything clouded up. The friends hung 
around through an awkward two hours, giv¬ 
ing you the dog-eye, as if it were your fault, 
and you felt like a plugged nickel Then 
they went home—whereupon all the stars 
came out. 

It hasn’t happened to you? 

This total depravity of inanimate ob¬ 
jects does not catch W. L Chamberlain, 
519 Liberty Street, Meriden, Connecticut, 
Dgpping. He keeps in reserve a dummy 
telescope made of cardboard tubing, 
equijmed with indirect lighting and an "eye¬ 
piece"—a sort of peep-show—and into this 
he sUpe variooa mounted aatronomloal pic- 
tuiea, htlf-tonet and drawings from here 


and there. And he My* bis friend* actually 
think these look better than the reality! 

Well, when you consider that theee would 
be mainly exceptional pictures, correepond- 
ing to rare views of the heavens taken with 
large telescopes, also that most persons who 
have studied or read no astronomy at all 
are disappointed when thev see the stars 
through a telescope, because in seeing they 
see only with their eyes while the amatenr 
astronomer “sees” also with the Intellect, 
then these cut-and-dried pictures probably 
do look better than reality to your friends, 
who no dsaibt would be ton polite to say 
so Of course, one could show such pictures 
to the visitor even without a dummy tele¬ 
scope, yet there is just enough of the kid 
in most of us to fall in readily enough witt. 
some such guise, just as we do with scenery 
at a play This saves the evening when 
guests look reproachful 

Chamberlain wasn’t, however, the first 
amateur to trv this stunt Holden’s biogra 
phy of Sir William Herschel contains a 
letier from Sir William to his daughier 
Carolina, dated July 1782, in which is re¬ 
vealed how Herschel Ined il on King George 
III and his Queen when they came to look 
through his telescope (George III became 
a good amateur astromoner later on, even 
though as a King we Yankees think he 
wasn’t so hot) "When the evening ap¬ 
peared to be totally unpromiKing,” Herschel 
wrote, "1 proposed an artificial Saturn as 
an object I had beforehand prepared this 
little piece, as I guessed by the appearance 
of the weather in the afternoon we should 
have no stars to look at This being accepted 
with great pleasure, I had the lamps lighted 
up, which illuminated the picture of a 
Saturn cut out in pasteboard at the bottom 
of the garden wall The effect was fine, 
and so natural that the best astronomer 
might have been deceived Their royal high 
nesses and other ladies seemed to be much 
pleased with the artifice ” 

C ONVENTIONS of amateur astronomers 
will be held Fnday-Sunday, July 5-7, 
at Buhl Planetarium, Federal and West 
Ohio Sts, Pittsburgh, Pa , bv the Amateur 
Astronomers Association of Pittsburgh, 
H. Clinton Kyle. General Chairman, also 
Saturday, August 10, at Siellafane, near 
Springfield, Vl , Roy J Lyon, Secretary 
All are welcome to both gatherings. 

N EWTELLIAN is the name given by 
John M Pierce, 11 Harvard St, 
Springfield, V’t, to a reflector having a 
small diagonal just outside the incoming 
beam of rays, which he has described in 
one of hia bobbygraphs. 

A dvanced optical design sharks will 
. be interested in a 13 page article on 
“The Design of Wide-aperture Photo¬ 
graphic Objectives,” by R. Kingslake, of 
the Eastman Kodak Co., in last January’s 
Journal of Applied Physics (175 Fifth Ave , 
Nqw York). Trends is the mam thread in 
this 

F rom The journal of the Royal Astro¬ 
nomical Society of Canada, 198 Col 
lege St., Toronto, Ont., can be obtained, 
for a quarter, a practical booklet on ‘The 
Small Observatory and its Design," by Bry- 
don, who contributed to tame journal in 1939 
an article describing ’Two Inexpensive 
Drive* for Small Telescopes,” one drive 
being especially interaating. Same cost. 



No Orlndlng or PoUshlne Requliedl 

Kit contain* 3* diameter 7S' focal lensth around 
and polUhed objeoUve lena 3 aalronomloal 

eyeplecea. 50X and lOOX &fak0 your own high 
powered telewope In one evening All optical parU 
COMPLETELY for 6 ft long refracting 

leleeeope Here is your chance to own a high 
poi^r^ talw^pe and raounUiM^ and 

of^oTher IntcreeMng' alghta Completa lens kit 
with full directions lor mounting, specially priced 
I kJt—cent Ins compete? 

l^dtametcr 100' focal length ground an^ pollfhed 
and^SOOx, an*alumin^x©S ^agiial 
for overhead viewing, and a color Alter for 
inaertlon In any eyepiece, postpaid U M 

BROWNSCOPE CO. 

5 West 27th St Dept. A New Torfc 



HAVE 
FUN 

WITH 
THIS 

^TELESCOPE! 

_r*-rhTCgb'= 

.-...cope bring* iQ dinant oolects 
clearly and aharply, take* you to cen¬ 
ter of exciting scene! Monty-hach 
tutrtnlti At dealer's, or direct, 
postpaid, (otC O D ) WettaforCatoto*. 

I OPTICAL CO, ?»4 HtiDSON AVE, HOOItSTajU. 
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THE NEWEST 



«r Pall OoI^tM ”*** 

BetoU »45.00 m « 
8PECLA1. ... ^ 4 


A1QST0 Import Co., Inc* Depi.s.A. u 

aetlto aty-aao rwh Aveee—Wew York Otr 


































ivty ■ iMO 


SCIENTIFIC AMERICAN 















SCIENTIFIC AMERICAN 


The new triumph in the fine-amera fmld! 



W» $pMdw . . . *27.50 

TikM 12 pictins 2% X 2«( 

P RODUCING the Agfa 
Speedexfbronly $27 SO 
18 a new triumph for Amer¬ 

ican manufacturing ingen¬ 
uity and tkill. 

For in this modem ex¬ 
ample of compact camera 
efficiency, you get all these 
fine-camera features. 

1, An f4 5 anastigmat 
lens, fully corrected 

2 . A precision shutter, 

with speeds of Vi to 1/250 sec¬ 
onds, Time and Bulb. 

3 . Focusing ability, 3 Vi feet to in¬ 
finity, with focusing ring in lens 
mount 

4 . Clear, optical, eye-level view 

5. Pre-set shutter, with convenient 
button release built into camera 
body 

In addition, the Speedex has a new 


type of self-erecting platform A fin¬ 
ger-touch brings the lens and shutter 
assembly irtto rigid, picture-talcmg 
position with smooth precision. 

At this price, there’s no further 

need to wait for the fine camera your 

increased ability demands See the 
Speedex—end other Agfa Cameras 
from $2 45 —at your dealer’s today. 
Agfa Ansco, Ainghamtan, New York. 
Made In U.S.A 


AGFA ^CAMERAS 


It if Eaty to Take 

BETTER PICTURES 

... if you know a few of the simple 
fundamental requirements. Once you find out how your camera works, learn 
how to moke correct exposures, and master the basis of compoettion, your 
camera results will show immediate improvement. You need not wade through 
text books, dry treatises, in order to obtain this information. Into "So You 
Want to Take Better Pictures,” the author, drawing on a varied experience 
in photography, has packed just the things you need to know. Questions 
and problems have been anticipated, answered in detail, for the camera 
owner who has his developing and printing done at the photo shops. Written 
as a running story of your camera and how best to use it. 

Chapter Summary What Your Camera Docs; Equip¬ 
ment for Better Photography; Indoor and Outdoor 
Pictures, Portraits; Action Photography; Candid Pic¬ 
tures; Angle Photography; Color; Tricks with Your 
Camera; Troubles and How to Overcome Them. 


"SO YOU WANT TO TAKE BETTER PICTURES” 

By A. P. PECK 

AisociaU Editor, Scientific American 

the 210 pages (16 chapters) is all you 
need to know to guide you along the path 
to better photography. Dozens of illustra¬ 
tions help to explain the text. Board covert. 

Order direct from 

MUNN & CO., INC 

24 West 40th Street New Yotic Oty 


I per 

f Copy 

I (Plus 10 
■ cents postage) 


als soon Ifteowod that atr^pmi» 
of this metal wm both oonveniiMtt itnd oM- 
noinical, requiring but little 44^ hO 
replacement. The amateur, as usual, was 
not tar behind the profeaaionaL He too 
clanxired for tanks and trays made of the 
meul that neither tamishea nor corrodes — 
that lasts a lifetime. That he knew what 



Print washer with stainless frame 


he wanted is evident from the great amount 
of stainless-steel equipment to be found 
in the average amateur darkroom today. 

One of the better known applications of 
stainless steel to photography can be found 
in film developing equipment such as the 
“Nikor” developing tank The tank prob¬ 
ably has to take as much punishment as 
any other article in the darkroom and 
therefore must be made of a material that 
combines many virtues ll must be im¬ 
pervious to the corrosive setion of the de¬ 
veloper, even if only a slight reaction takes 
place, fogging or other spoilage of the 
negative may occur Then, too, the tank 
must have a hard, non-porous surface so 
that it will not retain deposits which, by 
contaminating the solution, might also 
cause spoilage The stainless steel tank, 
smooth and non corrosive, fully meets these 
requirements Moreover, its great strength 
IS another valuable charactenstic 

In addition to fulfilling all these demands 
of photography, stainless steel equipment 
offers other advsnUges in the way of con 
venience and economy Its heat conductiv 
itv 18 favorable because a stainless con 
lamer tends to keep the liquid in it at a 
constant temperature, free from rapid 
fluctuations It is easy to keep meticulously 
clean simply by rinsing out. Economy, too, 
IS an angle that the amateur is not bkely 
to overlook Stainless steel practically 
lasts forever because of its high tensile 
strength and corrosion-resisting character- 

Many new darkroom accessories of stain¬ 
less steel are now available. Stirring rods, 
trays, negative dners, print washers, and 
thermometers represent only a few of them. 
One of the most popular is the new type 
print washer shown in the illustration. It 
utilizes an entirely different priitciple 
which insures both rapid and thonx^ 
washing by running fresh water over the 
prints whi^ are held between its absorb¬ 
ent book-like leaves. 

That stainless steel is taking over th« 
American darkroom seemi to. be on ineonr 
lestaUe fact Some amAteura hawr .evttt 
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Kodak Portabia Miniature Enlabcek 
($42.50 to $60 with len») Designed for 
I 35mm camera users who lack darkroom or 
who travel Packs and dismantles readily in 
I airplane-luggage type case measuring IdViix 
I'iVjxb'/a inches. Can be unpacked and set 
up ready for use in few minutes in any im 
proviBcd darkroom. Enlargements from 2'/ii 
to 9 diameters on baseboard; still greater 
enlargements by projection to floor or wall 
Enlarger head may be rotated 90 degrees to 
right or left Scale graduated in degrees 
indicates angle off vertical Gimbines dif 
fuse and condenser illumination hy employ 
mg No. 113, 50-walt, 115-voli Mazda Photo 
Enlarger Lamp in conjunction with triple- 
lens condensing system. Lenses available 
Kodak 50mm Projection Anastigmat //6 3 
in lens tube, fixed diaphragm; Kodak 2-inrh 
Projection Anastigmat //4 5, adjiistahle dia¬ 
phragm stopping down to 1/22- Kodak Pro¬ 
jection Ektar //45, adjustable diaphragm 
and click stops to //22, latter lens desig¬ 
nated for color-separation work as well as 
black and white. Baseboard 13 by 13 inches, 
lakes printing paper up to 8 x 10 inches 
Carryall case has three extra compartments, 
one with hinged cover and cloth lining, pro¬ 
viding storage space for additional equip- 


Fedco Bantam Spotlite ($7 95 less lamp, 
lamp, 85^ >. Miniature type spotlight 
using lOO-watt T8 projector bulb, 115-v 
Beam range adjustable from small spot to 
full flood Small, compact, lightweight 
Made of die-cast aluminum (Completely 
ventilated. Adjustable handles and knobs 
of non-heat conducting plasuc Micrometer 
type focusing New type 3-inch Fresi^l 
heat-resisting lens. Short focal length of lens 
penmts wide variation of beam width. Op 


BIG VALUES IN LAFAYETTEl 
FILTERS, MOUNTS & SUNSHADES! 

T i J . !il 1 
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For "PRIZE WINNING" Prints 


For enliriementi of Siilon qutlity, you wUl 
doiifn^nd Bub««nn»l conitructiw’ give ^ you 

•yitem, eiK in foctuing, etc Models for 
sues from 3Smm. to 5x7 inchee—with or with- 

your dealer's before you buy 
KKLARQINQ TREATISE SA640 FREE 



crates on 3200 degree Kelvin, making it 
adaptable to color shots as well as black 
and white Chrome-plated, non-tarnishing 
focusing reflector Has built-in standard 
tripod socket. American made 


Haynes Salon Micro-Matte Enlarging 
paper with same silver-loaded emulsion 
as Havnes Salon, hut with the coating placed 
directly on a fine-gram paper base Designed 
especially for portraiture and precise render 
ing of delicate detail 


Chromo - UNLsot Dfveloper Tonijis 
($1751 Develops and tones prints in 
one operation Prints are dried in usual 
manner, either on ferrotype plates or drum 
drver ( hoice of sepia, blue, green, and 
magenta 


Prim (TON Prk ision Glass, Filters (S'! 

cents to $1 SO) Made from dyed-in-the- 
mass glass Said to he “absolutely flat, mean 
ing that there are no bumps or hollows in 
the surface, not even to ]/1000th part of an 
inch '■ Available in following colors Yel 
low 1, 2, and 3, Red 1 and 2, Green 1 and 
2 Ultra violet. Orange, and Infra-Red 
Sires 19 to 42mm 


Gem Porso Glazi (25 cents) In while or 
black For waterproofing and coating 
1 sed as surface preservative on darkroom 
trays and tanks and other darkroom items 
that are prone to rust, chipping, and crack¬ 
ing 


Du Pont Superior 1, 2, 3 Three new Du 
Pont 35mm hlms Superior 1 intended 
for outdoor use Extremely fine grain, long 
scale, specially color sensitized for expos 
ure by daylight Areas of sky register a» 
printable densities without use of filter 
•Speed about same as Superior Pan formerly 
supplied for miniature cameras Superior 
2 twice as fast as Superior 1 For use out 
doors in cameras having slower lenses, re¬ 
gardless of weather conditions, and indoors 
for scenes and portraits with controlled 
lighting Color ri spunse corrected for in¬ 
candescent hght source Grain size finer 
than old type Superior Pan Superior 3 
high-speed film intended primarily for in 
tenor use where lighting is not controlled 
Color sensitivity takes advantage of tungsten 
illumination Gram size about same as 
former Superior Pan Forced development 
increases effective speed of film, making ex 
posiires possible at Mazda rating of 100 
Weston 


Pocket-Pack Buib Kit Holds six G E 
Svnehropress No 5 Midget Photoflash 
bulbs Made of heaw cardboard about size 
of ordinary lobaxo tin Bulbs held apart 
III perforated caidboard belt which slides 
into heavier protective cardboard sleeve 


•Solar Sliding Lens Board (|4 75) Mounts 
three lenses of different focal lengths 
permitting instant placement of any lens 
into optical center of enlarger Sliding unit 
measures 9% by 2% inches with %-inch lens 
clearance at back Mounts directly to lens 
board recepUcle of enlarger Will take 
lenses from 3 to 7*4 inch focal length. Fits 
all Solar enlargers except Junior Model. 
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Amateur Photographers 


New Ways in Photography, 6y 
Jacob Detchin Eminently practice 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced nmaleiir 
photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho¬ 
tography, photomurals, retouching, 
infra-red, and a number of other eu^ 
divisions that will not be found else¬ 
where in BB clear and concise a man¬ 
ner. $2.85. 


So You Want to Take Better Pic¬ 
tures, by A. P. Peck. A friendly, face- 
to-face chat uith the camera owner 
who has his developing and printing 
done at the photo shops, yet wants to 
know enough about his camera and Us 
uses to enable him intelligently to 
utilize U to best advantage. Over 200 
pages, dozens of illustrations. iZ 10. 


Universal Photo Almanac and Mar¬ 
ket Gt IDE, How, when and what to 
photograph in order to make money 
with your camera; where to sell dif¬ 
ferent types of prints. $1 00 


Amateur Film Making, by George H. 
Sewell, AJ1.P.S. Useful to the beetn- 
ner as well as the expert movie maker. 
Tells about films, cameras, exposure, 
film editing, story telling with, the 
camera, and so on. Illustrated. $7.60. 


Champlin on Fine Grain, by Harry 
Champhn. A complete hand-book on 
the entire subject of fine grain, in¬ 
cluding formulas and how to com¬ 
pound and use them. $1,85. 


Photographic Hints and Gadgets, 
by Fraprie and Jordan. How to make 
all kinds of photographic accessories, 
from film clips to cameras to light¬ 
ing equipment, and so on; 250 articles 
and nearly 500 illustrations. $3.60. 


Portrait Photography, by H, Wil¬ 
liams. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 




Photocbaphic Enlarging, by Frank¬ 
lin I. Jordon, F R P S. One of the 
most interesting and authentic books 
on enlarging. Its 22i pages cover 
every phase of the subject and 75 
Ulustrations, many of them salon- 
winners, show the value of correct 
technique. $3.60, 


Prices Quoted Include Postage 


We Can Supply Any Photographic 
Book in Print 
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Q. A certain studio turns out por¬ 
traits with a bronze tone, which gives 
the subjects in the portrait a very 
pretty flesh tone and is subsequently 
easier to color. Will you please tell me 
if this tone is achieved by toning? If 
so, will you please give me a formula 
and also the type of paper most suit¬ 
able for this kind of work.—<i. G 

A The photographer in question un¬ 
doubtedly uses a gold toner Agfa Flemish 
Gold Toner is a prepared product that ap¬ 
pears to be generally liked A good formula 
IS the Nelson Gold Toning Bath (Kodak 
T-21) A variety of tones may be achieved 
with theae toners and you will have to do 
some experimenting to obtain exactly the 
bronze tone you refer to Chloride or chloro- 
bromide papers, preferably while, may be 

Q, Some months ago 1 bought a 
miniature camera with a fast lens. 
The other day I discovered two small 
marks about the size of a pin point) 
they appear to be pits on the front 
lens. Can you tell me what effect this 
will have on negatives made by this 
camera? 1 have noticed no defects on 
the omw 1 have made. 1 photographed 
a sheet of newspaper and there was no 
diffusion in any part of the print. Is 
such a test of any value?—(i. E. A. 

A The only lest of lens performance 
that IS at all useful to the photographic 
worker is the negative made with it There¬ 
fore, if your negatives look satisfactory, the 
pits you speak of apparently have no effect 
and you may continue to use this lens in 
full confidence. The newspaper test is a 
very good one because, containing sharp de¬ 
tails over the entire surface as it does, de¬ 
fects are easily noticeable. To satisfy your¬ 
self completely, we would suggest that you 
make good sized enlargements from these 
newspaper negatives and study the result¬ 
ing prints. 

Q. Recently 1 cemented in Canada 
balsam a tricolor gelatin filter set in 
Rhnm glass circles. The red filter is 
almost perfect, the green filter is very 
slightly haay. and the blue filter turned 
out to be useless as the diffusion 
Inereased to a point where it gives a 
double image. I have mgde two sets 
pf these filters with the same gelatin, 
ImIhum, and glass and ^ i^er of 


diffusion is remarkably identical 
What do you think could be my 
trouble''—R. M. 

A. The difficulty may be in one or more 
of the following factors the quality of the 
glass may not be good (it should be plate 
glass of selected qualitv), the balsam niav 
not be of a good grade; the cementing or 
the binding of the gelatin between the 
glasses may not have bei n properly done, 
the bound filter may not have been allowed 
lo dry long enough (it mav sometimes lake 
as long as 10 days) If you wiU check over 
these various possibilities, you will proliablv 
find the answer lo your trouble 

Q. My camera uses 127 film and I 
have a developing tank for it which 
usee eight ounces of solution at a 
time. 1. Do you know of any develop¬ 
er in concentrated form on the market 
which is prepared for only eight 
ounces for tank use? If not, do you 
know any formula for a developer 
suitable for tank use, which could 
easily be prepared for only eight 
ounces at a time? 2 Approximately 
bow many rolls of 127 films will a 
quart of acid hypo fix, using D-76 
developer and leaving films 15 min¬ 
utes in hypo? 3. Does the exposure or 
the developing determine the con¬ 
trast for the resulting prints? In 
other words, will each exposure on a 
roll have a different contrast or wiU 
they all have the same contrast?— 
B. Y. 

A. 1 The smsUesl volume m which 
ooncentrsled developer wlution la available 
for fine gram work such as you require is 
16 ounces Panthennic 777 is available in 
eight ounces but only in dry form. Any 
developer formula can be scaled down for 
an eight-ounce solution It is simply a mat¬ 
ter of dividing the larger volume slated in 
the formula 2 We dp not have the exact 
figures, but the general attitude of workers 
IS that, since hypo is so very cheap, why not 
use It liberally to insure proper fixation'' 
On this basis we would sav that up lo five 
or SIX rolls for each eight ounce volume 
should be the maximum 3 Exposure de¬ 
termines the gradation of tone, develop¬ 
ment time determines the contrast, the 
longer the development time the greater 
the contrast, the shorter the period tlye 
weaker the contrast. The degree of contrast 
will be the same throughout the roll. 


It's more effirient, more convenient, and far less 
wa'er re’.u'tcd to wash your prints between 
the (eaves of this "book " Leaves made of 
sperial absorbent fabric Frame of corrosion- 
proof metal Folds "flat" when not in use 

size taking fifteen 8x11'" prints (or a 
liroport'ono’e number of smaller ones I $4 75 
llxM" size, taking fifteen 11x14” prints (or a 
proportionate number of smaller ones) $7 75 

At leading dealers everywhere 
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qnHE Book Department of Sol- fSTB^ «hle books on any subject. Yoa 
A entific American Is oonduetedf •'* teWted to use this service 

with the co-operation of the freely. Tell our Book Depart- 
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THE SCIENCE OF PSYCHOLOGY 
By Raymond H Wheeler. University of h 


mT having Hide connotation, readers mav 
Hish to Study the more limited but more 
substantial part of this total connotation 
which 18 recognized as psychology in uni 
versity courses A readable work, whether 
regarded as a textbook or otherwise (436 
pages, 51.*! by 8V4 inches, 78 illustrations I 
• $2 85 postpaid -- A G I 


A MERICA,” says the author’s preface, 
XX "has grown so rapidly that much 
true folk-lore was born, lived, and died 
with no chance of ever beroming a part of 
our permanent records ” But what visitor 
to our backwoods, what hunter or angler 
visiting our hinterlands hasn’t heard of 
“The Side-Hill Gouger,” ’The Hodag,” 
•The Filla-ma-loo Bird,’’ ‘The Axe Handle 
Hound,” and many, many others while 
resting weary limbs beside the evening 
fire'!* Here they are, the legends of America, 
mostly fabricAted by husky hewers of pine 
forests from shrouds of early morning river 
mists, back in the days when America was 
young A thoroughly debghtful compilation 
of the myths of our woods, fields, and 
streams (68 pages, 6 by 9 inches, 31 
line drawings ) —82 10 postpaid 

-A D R.IV 

EXCURSIONS IN SCIENCE 
Edited by Ned B Reynolds and 
Ellis L. Manning 

T alks — 36 of them — given on the 
General Electric Science Forum radio 
program by different acienUsls and en¬ 
gineers, ranging from astronomy to physi¬ 
ology and atomic physics to archeology, are 
set forth in this book in relatively simple 
language, entertaining and readable. (307 
pages, 5% by 8 inchea, unillustrated.) — 
12 60 postpaid. — A G. I. 

CHEMICAL SPECTROSCOPY 
By Wallace R Brode, Professor of 
Chemistry, Ohio State University 

R eaders of this magazine who have 
been disappointed by the dearth of 
good general treatises on chemical spec 
troBcopy should find their want fulfilled by 
this new work. Compact with information 
are ns chapters on atomic and molecular 
spectra; emission spectra and apparatus; 
. qusbutive snalytu; spectrum laUes and 


the greatest help only when you tell 
us Just what you are looking for. 


standard samples, quantitative analysis; 
resonance and chemical structure, absorp¬ 
tion spectra, apparatus and methods; m- 
fra-red and Raman spectra, theory and de¬ 
scription of color, laboratory experiments; 
theory and practice of (related) photogra¬ 
phy, equipment and arrangement of a epee- 
tographic laboratory, bibliography and 
references The last 120 pages are filled 
with tables persistent hues by wavelengths 
and clemtnlB, principal lines by wave¬ 
lengths and elements (70 pages), spark 
spectrum of air, pnncipa] bnes by elements 
(discharge spectra), Fraunhofer lines in 
the Sun’s spectrum, conversion tables; iron 
spectrum charts with line positions of other 
elements In this book, emphasis is on the 
practical rather than on theory It has re¬ 
ceived flattering reviews in professional 
journals (494 pages, 6 by 9 inches, numer¬ 
ous illustrations) —$6 10 postpaid—/< C I 


Edited by Glenn D Angie 

T his iKiok presents an up-to-date state¬ 
ment of the main characteristics of the 
world’s aircraft engines, indexed accordfng 
to nationality. The main characterisUca 
and specifications of almost all well known 
engines are presented, with suiuble illus¬ 
trations of each engine Similar summanied 
information is presented for airplanes, 
although in less detailed form An im¬ 
portant section gives records, directories of 
schools, various governmental bodies, fly¬ 
ing statistics, and so on The last section 
of the book includes an aircraft directory 
listing manufacturers of planes, engines, 
and accessories The whole constitutes an 
excellent work of reference with obvious 
utility for all those having contact with the 
aircraft industry or wishing to keep up-to- 
date regarding this industry. (1420 pages ) 
- -116 OO postpaid —A K. 

PHOTOGRAPHING IN COLOR 
By Patti Outerbridge, Jr 


A n acknowledged master of color leoh- 
. nique has written a thoroughly prac¬ 
tical guide for perplexed color photogra¬ 
phers, both rank beginners and those more 


the hooka reviewed in thla de- 
paftmeat. Prices quoted include do¬ 
mestic postage. Foreign prices are 
necessarily higher due to inoreased 
dhippixsg charges. 
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■dnuioed. To the amateur photographer, 
Mr. Outerhridge i* Icnown ofaiefly tbimigh 
exhlbttHUu a! hie color -work in p^o- 
grtphic lalona, where hit prinu alway* ex¬ 
cite the greateet admiration Thi* book 
contains the fruits of many years of prac¬ 
tical work in the field of color photography, 
his personal selection of medium being 
Carbro, and is written in a style that is 
easy to read, using language that is clearly 
understandable One of the most attrac¬ 
tive features of the book is the inclusion 
*f 16 full-page, four-color reproductions of 
his work. The text, which is divided into 
two parts, discusses the relationship of color 
10 photography, cameras and camera equip¬ 
ment, hghung and exposure, composition 
and picture material, and the use of color 
transparencies The second part of the book 
18 concerned with the laboratory set up for 
color work and making separaUon negatives 
and full color prints by various processes 
(204 pages, 81i4 by 12 inches, 16 full color 
illustrations )-44 95 postpaid—/ 1) 

THE CHEMIST AT WORK 
By Roy 1 Grady, John W. ChiHuj, Projes 
son of Chemistry at the College oj Wooster, 
and many others 

Y ouths who thmk they would like to 
become chemists wonder just what it 
would be like to be one—what kind of daily 
life they would lead There are many spe 
cializing varieties of chemists and in this 
book about 50 varteties have contributed 
chapters telling what their work really is 
hke For example, plant chemists, nutrition 
chemists, soil chemists, government chem¬ 
ists, chemistry teachers, lubrication chem 
ists, woman chemists, and so on and on in 
wide varielv A high-school youth, after 
reading this book, would pretty surely know 
the answer and not just guess vaguely, per¬ 
haps mainly emotionally, at it Non-tech 
meal, oi course 1455 pages, 5 by 8 inches, 
illustrated ) —13 10 postpaid —A G I 

CAMERA, TAKE THE STAND 
By Asa S Herzog and A J Ezickson 

E xciting as a detective story, yet fac i 
tua] in content, is this comprehensive 
running story of the uses to which photogra¬ 
phy IS put by law enforcement officers. In 
finger-pnnl work, in recording deuils of the 
scene of the crime, in identifying firearms 
and bullets, and in many other ways, pho¬ 
tography aids in the work of criminologists 
The authors have based lUeir text on actual 
cases and have used a large number of il¬ 
lustrations taken directly from evidence 
Rlea They discuss the means as well as the 
end product; how the photographic work 
IB done and how the resulting pictures are 
used. (194 pages, 6% by 9%, a large num¬ 
ber of photographs and drawings )—g3 10 
postpaid—/!. P. P. 


PROCEDURE HANDBOOK OF ARC 
WELDING DESIGN AND PRACTICE 

S IXTH edition of a volume that bas be- 
oome famous in the held of arc welding 
There seems to be i^othing in that field not 
covered in detail in this volume of 1117 
pagea, either in discutaioni or diagrams, 
snd often both. (6 by 9 inches, several 
thousand iOuatriniona, limit leatheret.)— 
tl.50 in U- S. A., 12 00 eisewhore, i^paid. 
~-F. D. k. 
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GUN COLLECTING 

By Charlct Edward Chapel 
(III Lt V S Mmrint C^p», Pttrmd) 


• ugursis bis hitharto nsglsctsd gun gstbsr- 
ing ActiTKits A plMsing, nsmtiv* siyU 
smoothly snd rapidly mocivatos cfao pr«s«n- 
lation of hiMorical and mfortnadva data 
on antique arms and iha plaasura and profit 
to ba had from chair ownarship AltfKsugh 
writian for iha novica, and (harafora 
aquipped vith an axcallant glossary, indax* 
oibitography, and source lists of colfactors, 
mitsaumi, and panodicals dealing with the 
hobby tha vatcran also will find rbis volume 
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and FISHING TACKLE 


Conducted by A. D. RATHBONE, IV 


INTEREST IN FIREARMS is traditional with American men, fishing 
tackle IS a requisite of one of the world's oldest ociu/iations Scientific 
development of guns and tackle, in the use of which millions yearly find 
sport and recreation, lathers this monthly department, which welcomes 
correspondence from readers 


Gun Collector's 
Philosophy 

S OME men arc, by avocation, carpen¬ 
ters. fly-tyeri, nicthanics, horticullur 
ists, while others delegate such specialized 
tasks to professionals and invest their leis¬ 
ure in various pursuits It’s all a matter of 
personal preference, and so it is in gun col 
lecting The ccdleetor, or his agent, may ac 
quire magnificent specimens through con 
tact with legitimate, trualworlhy, antique 
dealers, through museums, or by attending 
auctions For these he mav pay large or 
small sums, ami more often than not the 
arms which find honored places m his gun 
room have been cleaned, reconditioned, and 
prepared for display 
Not so with Major Lenox R Lohr, Presi 
dent of National Broadcasting Company 
His gun collecting philosophy begins with 



Major Lohr and guns 


the personal discovery of a specimen, tucked 
away in some dark cranny of a junk yard, 
an attic, an old barn, or other casual source, 
and ends with the investment of a prodi¬ 
gious amount of elbow grease expended in 
cleaning, refurbishing, and repairing the 
firearm in an effort to restore it to as near 
Its original status as possible Somewhere 
in between these extremes there has oc 
curred a bit of keen, good-natured bargain 
ing which ended in payment of from one 
lo four dollars for the desired specimen, for, 
says Major Lohr, “Contrary to popular be 
lief, you don’t need a wallet-full of money 
lo begin a firearms collection ” As proof of 
ihe Major’s contention, every nfle, revolver, 
pistol, and shotgun in his collection Is in 
working order, is capable of firing the load 
originally designed for il, and his largest 
investment in any single piece has been |4 
Major Lohr’s collection of U S. military 
rifles, thoroughly reconditioned in hts own 
workshop, has provided him with many 
hours of pleasant relaxation, knowledge of 
the details of varied constructions, and the 
satisfaction of having proved that anyone 
can pursue the hobby of gun collecting for 
sn insignificant expenditure ‘In fact, the 


Major points out, an old gun, purchased for 
a dollar or two, thoroughly cleaned and re 
paired, pays dividends on the investment In 
being of greater value lo someone and by 
increasing the collector’s knowledge of the 
history and mechanics of firearms through 
the research, study, and effort expended in 
restoring it Many an American lad, he 
says, has earned spending money through 
harder labor than is involved bv subscribing 
to his philosophy of gun collecting 

Outstanding among the Major’s firearms 
IS a group of American military rifles which 
depict the evolution of the breech loader 
Included are a Springfield muzzle loader 
of 1837, converted from a flintlock, an 1840 
North gun with rising breech for separate 
loading of powder and ball, a Burnside rifle 
for separate ball and powder, with percus¬ 
sion cap and tapered breech seal, a Starr 
rifle of 1858, built for paper cartridge, the 
end of which had to be bitten off to expose 
powder to percussion cap, an 1859 Sharp’s 
rifle, with percussion cap equipped with 
clipper to cut the end of the paper cart 
ridge, an 1861 Ballard rifle, for nm fire 
fixed cartridges, a Spencer breech loading 
repeater of 1865 


Are Fish Color-Blind? 

I T’S an old but ever new discussion as lo 
whether fish are color blind, yet Dr 
Frank A Brown, Jr , assistant professor of 
zoology at Northwestern University, recently 
conducted a series of experiments which 
would appear to have settled this antique 
argument It seems the good Doctor caught 
some bass in an Illinois lake, put them in 
large, white enameled baains, and pro¬ 
ceeded to feed them with pipettes, or com¬ 
mon medicine droppers, which had been 
covered with adhesive tape tinted in various 
colors The joke was on the fish, however, 
for from one pipette only did they obtain 
food All others were electrically wired so 
that the base received a mild shock as he 
nosed into it. 

But now came the convincing part of the 
demonstration Different fish were trained 
to obtain food from different colored pip¬ 
ettes When the-base had completed their 
“training period,” the experiment began. 
A deliberate attempt was made to confuse 
the “trained” bass by offering them pipettes 
in new and unfamiliar colors, and various 
lints and shades of the colors to which they 
had become accustomed, but it didn’t work 
Dr. Brown’s bass were unerringly able to 
select the pipette from which they had been 
taught to expect food, even to picking out 
the "soup’s-on” pipette front a confusing 
series of grays. R^, ft seems, is the most 
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dittlnct color « bug teeg, followed by green, 
yellow, black, blue, with black and blue 
appearing more nearly giroilar than any 
other coloTi. Deapite the roaulid of Dr 
Btown’a expenments, there will be many 
angler* who insist fish cannot distinguish 
colors and that the use of multi colored 
lures 18 merely an attempt to beguile the 
fisherman, not fish What do you think? 

Duck Stamps for 1940 

T HL 194fl “Duck Stamp,” which must be 
purchased for tl by all migratory water 
fowl hunters over 16 years of age, will be 
available to the public at all 1st and 2nd 
class post offices July 1 This year’s design, 
by Francis L Jaques, shows a bract of 
black ducks flying down wind over a marsh 
area, with wild rice in the background The 
Bureau of Biological Survey reinvis 90 
percent of the money from Duck Stamp 
sales to supplement other funds for pur 
chase and maintenance of waterfowl refuges, 
and the remaining 10 percent is used for 
printing and distributing stamps, adminis 
iralive purposes of the Migratory Bin! 
Hunting 'stamp Act, and for other itdcral 
activities relative to migratory bird loiiser- 

Technology in Rod 
Making 

L AbT month we delved briefly inlo lod 
i mabng, mentioning some of tin earh 
artisans who wen pionitrs in the six-slrip 
constnittion so largely in vogue today 
With 12 million American anglers wetting 
lines in slrtiinis, lakes, and oceans, however, 
some of the former handwork on rods must 
now be done bv machinerv in order to meet 
the tremendous demand By no means 
should this be construed to indieati lliai 
the niceties of skilled workmanship havi 
been lost through technological advances 
To the contrary, at the boiilh Bend Ban 
( onipany fai tory, lor example, specially de 
signed macliiniB, so true in operation that 
variations of 001 of an inch are unknown, 
lonverl the split sections of bamboo into 
perfect triangles By a gradual taper from 
one end to the other which later governs 
the action of the finished rod, it is possibb 
to produce segments which not only an 
minutely uniform, but which pass micro 
metric inspection Some conception of the 
exactitude of this machinery may be gained 
bv reabzation that in some rods 12 pieces 
of cane are used instpad of six, thereby pro 
ducing a rod within a rod Likewise, the 
South Bend Bait Company conslriicts what 
IS known as a ‘‘Tnplcbuilt” rod from 18 
laminated segments of cane, and even goes 
further to produce their Cross "Bow Stave" 
big game fishing rod, shaped from more than 
40 fiat strips of outside bamboo enamel, 
laminated and glued under pressure 

But the important point to remember is 
that these sections, or “slicks” as they are 
known to the tackle trade, must remain in 
seasoning vault* at least I'/fi to 2 year* be 
fore they are finally fashioned into a rod 
Only after this seasoning period can such 
hand operation* as straightemng, cleaning, 
balancing be done. Each section must be 
finished to pre-determined cahbrations, 
checked every iVi inches on the circumfer¬ 
ence of the rod. Is it any easier now to 
understand why a fine rod cannot be turned 
out in a day? 


Pot-Shots 

AT THINGS NEW 

Fox, Savage, and Stevens 1940 catalogs 
are off the press and each presents an 
array of guns to dehght the hand and eye 
of the most critical and fastidious gunner 
They’re all there, from thr ever-reliablc 
little Stevens 22 single-shot In the Fox FF 
Grade, double-barrel shotgun in all its 
breath taking beauty and symmetry To 
mention but a few innovations incorporated 
in the 1940 products, Fox Model B, made 
in 12, 14$ and 20 gages Iasi season, is also 
available this year in .410 bore, chambered 



Savage Fox . . klevens 


lor 3-mch shells in 26-inch barrels This 
light weight, popular priced, hammerless 
double met such enthusiastic acceptance 
when brought out last year that additional 
barrel lengths may now be had The 16 and 
20 gage guns come with 26 and 28 inch 
tubes, while the 12-gager may be obtained 
with 20-mch barrels. 

In the Savage line, new rifle lor 1940 is 
Model 602, similar in design to the “3 way" 
Model 6. except it is chambered for 22 
shorts only As an automatic, it will handle 
22 short regular or hi-speed carindges with 
Itibnraled bullets, as boll action repeater 
or us single shot, it takes any ,22 short 
rartndges The 99-H Carbine, with 22-incli 
barrel, is now chambered for the 300 Sav¬ 
age cartridge, as well as for the 250-3000, 
.30 30 and 303, but with 20 inrh barrel for 
last three Model 99-RS i« now regularly 
equipped with Redfield No 70 adjustable 
rear peep sight, folding leaf middle and 
gold bead front sight, has % inch combina 
tioii adjustable leather sling and carrying 
slraj) with quick release swivels Model 40 
Super Sporicr has checkered, capped, full 
pistol grip, checkered fore end Models 
23-AA, 23-B, ( . and D come equipped with 
% inch shng loops, arc likewise checkered 
on grip and fore end In automatic shot- 
guns. Models 720-P, 726 P, and 740 P have 
as standard equipment new Aero Dyne Su¬ 
per Polv fhokc built integral with barrel 
and Be\-L Blok front sight 

Model 762 is Stevens’ new 1940 offering 
Comparable in design to popular Model 76, 
which handles 22 L R cartridge, the new 
gun is also automatic, but 1 “ chambered for 
22 shorts The No 620 repeating scattergun 
in 12, 16, and 20 gages has been redesigned 
to eliminate upper tang from frame and to 
provide streamlined frame and slock, which 
now has full rapped, checkered pistol grip 
Same gun, but known as 620-P, comes with 
new Aero Dyne Super Poly Choke built 
integral with barrel Stevens 22 caliber re 
peaters and automatics are drilled and 
tapped for Weaver ’scope sights, eliminat¬ 
ing factory fitting propeas Public reaction to 
use of the plastic, Tenite, on Model 530-M, 
shotgun for stock and fore end has been 
so satisfactory that No 22 410, over and- 
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By BOB NICHOLS 

To the akeet devotee thia book 
will be a friendly, helpful critic 
in pointing out poaaible exiating 
faulta of form, stance, lit of gun, 
target lead, and other factora 
which may have tended to inter¬ 
fere with perfect acorea. To the 
inexperienced akeet shooter it 
will be a complete and competent 
guide to ^e above named 
phaaes of the aport, aa well aa to 
choice of guns, conatructive aug- 
geationa and extensive informa¬ 
tion on eyes and shooting glass¬ 
es, clothing, field lay-out, and 
the entire game from station one 
to station eight. The author 
writes in clear, graphic style, 
gained from his own extensive 
experience in skeet shooting and 
from hu knowledge and back¬ 
ground as Arms, Ammunition 
and Skeet Editor of Field and 
Stream. (177 pages, 6 by 9‘/i 
inches, 46 illustrations.)—^3.60 
postpaid. 
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under oondtkSMioB rifle and shotgun wlB 
be similarlr is^ppod later this rear. We 
discussed use of Tenite in Oecem^r, 1939, 
issue (Vol. id, No. 6) and have severely 
tested our own Tenite-stookod Model 530-M 
It not only “shoots sweet,” but also can 
“stand the gaff." The Fox-Savage-Stevens 
parade o( guns is on, and catalogs are avail¬ 
able Which will you have? 


American Oftical Company offers relief 
to fishermen from dazxling sun by filter¬ 
ing out reflected glare rays through their 
new AO Polaroid Day Classes, which help 
to locale hsh before they locate you With 
better vision and ability to see the big ones 
strike. It’s easier to set the hook Skeet 
shooters, loo, should find AO Polaroid 
glasses of great benefit 


From Inouiium we’ve had, there must have 
been something very alluring about 
Smith & Wesson’s new .22 cal target re 



volver. “Model K 22 Masterpiece ’’ Here’s 
a picture which will prove it has “oomph”, 
we still have a few K-22 folders 


Mohawk Products Company has borrowed 
a leaf from Galileo and developed a 
telescopic peep sight as an improvement 
over standard peep disks on receiver and 
tang sights Combining two precision 
ground plano-convex lenses, one of flint, 
the other of crown glass, Mohawk has 
athieved a telescopic effect with a field 
which IS bnght and free from the blur 
often found to some degree in peep disk 
use Total length of Peep ’Scope at normal 
locus IS )U8t under one inch, thread 
diameter of shank is 7/32 with 40 thread, 
or 218-40, which fits all standard peep disk 
holes except Marble, but which does fit 
the Marble-Goss Diameter of object lens 
IS 8mm and that of ocular lens is 4inm. 
Width of field vanes according to distance 
which ’scope is mounted from eye. Based 
on a 100-yard range, with ’scope four inches 
from eye, field is about 12 feet, increasing 
until, with 'scope two inches from eye, 
field IS about 25 feet C. B Mitchell, of 
Mohawk Products, tells us that every lens 
IS ngidly tested and that with normal 
eyes, or fairly well corrected eyes, and with 
’scope set at full magnification on distant 
object, newspnnt can be easily road at 24 
inches with same focus “This,” he says, 
“means the front sight shows up very 
clearly, while distant objects are tvrice as 
plain as with the unaided eye.” 


W. R. Weaver Company, makers of ’scope 
sighu for target and hunting rifles, aa 
well as that Weaver IX shotgun ’scope of 
benefit to so many scattergun shooters, an¬ 
nounces their new Weaver-Choke, developed 
to (1) eliminate “blown” patterns; (2) re¬ 
duce recoil, (3) adapt one gun to 20 to 70 
yard shooting. Choke fata senes of baffles 
in bore to catch and divert through numer¬ 
ous vents gases which ore released before 
shot leaves gun muzzle, thereby reducing 
pressure on shot column and minimudng 
muzzle blast. This, in turn, cuts down dis- 


tarhimw to ahta, wMek. dvootiM % the 
choke, oendmios hrWMtdf tanMnK k even 
and uniform panems. Rediietton ot tveoil 
is also aeoompUshed through bafia tfag* and 
gas vents. High velocity powder gases 
stnke baffles, giving forward thrust, which 
reduces recoil 

Weaver-Choke is made of strong alumi¬ 
num alloy, weighs no more than section of 
barrel removed, won't change handling or 
balance of gun, is finished with special 
process which gives bore a dioraond-like 



hardness and perfect surface for passage of 
shot The six chokes, which may be changed 
in a few seconds, were designed as to length, 
shape, taper, constriction after exhaustive 
tests for following individual purposes 
Extra Full Choke—extremely close pat¬ 
terns averaging 85 percent for long range 
shooting, even to ducks at 70 yards, if shoot¬ 
er does bis part Full Choke—shoots about 
75 percent, or same as standard, full-choke 
gun For ducks to 60 yards, long shots at 
doves, desert quail to 50 yards % Choke- 
small game at 40 to jxissible 45 yards For 
ducks from blind, western quail, Bobwhite, 
rabbits Ml Choke—-fairly wide shot spread; 
dependable small game killing to 35 yards 
Bobwhite, rabbits, doves, and all shooting 
where range is not extreme, hi Choke— 
wide pattern for wooded, brushy country 
where shooting is fast, close, and range noi 
over 30 yards. Skeet or scatter—designed 
expressly for skeet with wide, even pattern 
and full coverage on 30-inch circle at 20 
vards. For single ball or slug loads. 

Weaver Choke is now ready in 12 gage, 
available in other gages in July, is adapt¬ 
able to all autoloading, pump, and single 
barrel shotguns, either plain or nbbed, can 
tie attached by any good gunsmith or at 
Weaver factory 


Scope Pointer Company offers new Im¬ 
pound aluminum alloy folding trijxiil, 
with machine parts of steel and brass, guar¬ 
anteed to support 75 pounds. Scojie remains 
attached to cradle, which is fastened to tn 
pod by large, single thumbscrew, may be 
instantly set to any angle of offset; is con¬ 
trolled rapidly, accurately at ground level 

B Scope pointer 
tripod, showiiif 
the cradle that 
Holds the scope, 
and rear leg 
with controls 

by two revolving dnima, integral with rear 
leg of tripod. Rotation of upper drum di- 
recta horizontal adjustment, while lower 
drum swings scope vertically. Lega ore 
adjustable to any angle, have 12-lnch spread 
at ground level, allow more elbow room in 
prone position. Compactness when folded, 
centralisation of controls, adaptabHitT to 
any type optical equipmesit are additional 
appeals. 
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Patent, Trade Mark, and Related Legal Proceedings That 
May Have a Direct Effect on Your Business 

By ORSON D. MUNN, Lilt.B., L.L.B., Sc.D. 


Affirmation 


T he decision establishing a radically new 
pnnciple for computing profits in suits 
for copyright infringement discussed on this 
page under the heading of “Apportionment" 
in the January, 1940, issue of Scientific 
American has been affirmed by the United 
States Supreme Court In affirming the de¬ 
cision the Supreme Court held that in com¬ 
puting an award of profits against an in 
fringer of a copyright there may be an 
apportionment so as lo give to the owner 
of the copyright only that part of the profits 
found to he attributable lo the use of the 
copyrighted material 

The copyright statute provides that an 
infringer of a copyright shall be liable to 
pay to the copyright proprietor such dam 
ages as the copyright proprietor may have 
suffered or “all the profits which the in¬ 
fringer shall have made from such infringe¬ 
ment " Prior to the present decision the 
courts have generally construed this provi¬ 
sion of the law as entitling the copyright 
proprietor to recover from the infringer all 
of the profits resulting from the sale or pro¬ 
duction of an infringing work even though 
some of the profits might properly be attn- 
biitable to factors other than copyright in¬ 
fringement 

In the present case the Court found that 
a motion picture produced by the defendant 
infringed a copyrighted play owned by the 
plaintiff The total profits realized by the 
infnnger were found to be a little more than 
half a million dollars The infringer intro¬ 
duced the testimony of experts showing that 
the plot and story contnbuted in but a 
small measure to the production and success 
of the motion picture The experts testified 
that the main factors in producing the large 
profits were the popular actors, the artistic 
scenery, and the expert producers and di¬ 
rectors. This testimony was apparently not 
rebutted by the copyright proprietor and 
accordingly was accepted by the Court as 
indicating the approximate contributions 
made to the success of the moving picture 
by the copyrighted matenal on the mie hand 
and by the infringer on the other hand. As 
a result the Court awarded only 25 percent 
of the total profiM realized by the infringer 
lo the copyright proprietor 

In reaching its decision the Supreme 
Court pointed out that it bad been the cus¬ 
tom for many years in patent infringement 
suits to apportion the profits in accordance 
with the approximate proportions resnlting 
from the infringement and from extraneous 
contribntions made by the infringer. The 
court concluded that there was no reason 
yAy the same principle should not also be 
Bpi^ed to suiu for infringement of a copy- 




lectlon of the copyright law provid¬ 


ing that the infringer shall be liable to pay 
“all the profils which the ininnger shall 
have made from such infringement” was 
held to mean that only the profits resulting 
from the use of the infringing material shall 
be paid lo the proprietor and that profits 
resulting from extraneous matters were not 
payable lo the copyright proprietor The 
Court held that “when such an apportion 
ment has been lairly made, the copyright 
proprietor receives all the profits which have 
been gained through the use of the infnng- 
ing material and that is all that the statute 
authorizes and equity sanctions " 


FTC Injunction 

T he Federal Trade Commission for 
many years has had power to restrain 
unfair methods of competition m commerce 
More recently, the Commission has been 
given power lo restrain unfair or deceptive 
arts or practices in commerce In the 
usual proceedings the Commission issues 
a complaint against a party who is charged 
with using unfair methods of competition 
or unfair or deceptive acts or practices 
If, after leslimony has been taken, the 
Commission finds that the parly is guilty. 
It issues an order requiring him to ceasi 
and desist the unfair or deceptive acts or 
practices 

Naturally, considerable time must elapse 
littweeii the serving of the complaint and 
iBsuance of the order lo cease and desist 
because the party complained of must be 
given an opportunity lo file an answer, tes 
limonv must be taken, and due considera¬ 
tion must be given lo the lestimonv In the 
meanlime the party may continue the 
practices complained of In certain in¬ 
stances ihe continuance of the act com 
plained of prior to the issuance of the order 
will be extremely detrimental to the public 
interest and under an amendment to the 
Federal Trade Commission Act the Com 
mission has been given power to apply to a 
Federal Court for an injunction to restrain 
the wrongful act 

The ammendmont to the law provides that 
where it appears that It would be in the in¬ 
terest of the public, the Commission, pend¬ 
ing the issuance of a Complaint, may apply 
to a dismot court of the United States to 
enjoin the dissemination of any false adver¬ 
tisement and that upon a proper showing a 
temporary injuncUon aball be granted with¬ 
out a bond Thia is an extraordinary remedy 
since the party is restrained from commit¬ 
ting the acts complained of prior to an ad 
judication of the iaauea by the Federal 
Trade Commission. Naturjly it is only 
resorted to under unusual circumstances 
where the public intorest is involved. 

An example of a proceeding under this 
section of the law la found in a recent ease 


in which an injunction was granted to re¬ 
strain false advertising in the sale of cos¬ 
metics through a puzzle promotional scheme 
It was charged by the Commission that a 
company selling cosmetics initialed Its 
sales by means of a puzzle contest for which 
a prize of S50 would be paid for a success 
ful solution When a contestant sent in a 
solution It was alleged by the commission 
that be was notified that his entry bad 
passed a preliminary check-up and was 
before the final judges If a payment of $3 
was subiiiilted by the contestant he was ad¬ 
vised that he would receive five dollars worth 
of cosmetics and if a so railed “promptness 
prize blank” was returned within a desig¬ 
nated time there would be a chance to win 
a cash prize in the amount of J1250 and an 
automobile 

The Commission charged that the entire 
plan was devised for the purpose of selling 
cosmetics which were of inferior quality 
for which the purchaser would have no use 
and which could not be resold without loss 
The Commission also charged that the de 
fendant corporation was a reincarnation of 
a former corporation which promoted the 
identical sort of sales scheme and which 
had dissolved in a short time to be suc¬ 
ceeded by another corporation, all for the 
purpose of avoiding the provisions of the 
federal laws and evading the Federal Trade 
Commission Under the circumstances the 
('ommission argued that lo protect the pub¬ 
lic interest it was necessary lo enjoin the 
company at once, prior to the issuance of 
a complaint The Court sustained the con 
lention of the Commission and restrained 
the company from circulating the advertis¬ 
ing relating lo the sale of cosmetics through 
a puzzle promotional ‘-clieme 


Emancipaiion 

A i>UIT charging unfair competition was 
brought by the author of an oulaland- 
ing play dealing with the life of Abraham 
Lincoln against the producer of a moving- 
picture drama also based on ihc life of 
Abraham Lincoln 

The sun in question was unusual in that 
It did not charge plagiarism or copyright 
infringement but was based solely on the 
iheorv that the author had dispelled the 
puhlii apathy with regard to the life of Abra¬ 
ham Lincoln and had caused a rccriides 
cense of lively interest in his life and under 
the Circumstances the moving-picture pro¬ 
ducer slinuld not profit by this renewal of 
public interest, especially since the pro¬ 
ducer hid previouslv expressed the belief 
that the American public had lost interest 
in Ijncoln 

The Court pointed out that historical facts 
such as the facts deahng with the life of 
Lincoln were in the public domain and were 
available to anyone Since anyone had the 
right lo use and refer to these facts the Court 
concluded that the production of a motion- 
picture play based upon the story of 
Abraham Lincoln’s life did not constitute 
unfair competition 

In reaching its decision the court made 
the follovring statement 

“Countlesa decisions defining unfair com¬ 
petition preclude any favorable considera 
lion for plainufTs claim. Since the source 
of their material belongs to public domain, 
no exclusive right to the use thereof can be 
acquired even though they were the first to 
discover its value as a medium to awaken 
public interest ” 
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Essential to defense against enemy 
aircraft are “listening posts” of the 
type shown on our front cover Set 
up on mobile trailer umts, these 
ears of the Army are completely 
flexible, can be turned instantly in 
any direction to catch the faint hum 
of aircraft long before they come into 
visible range Data thus obtained are 
relayed to anti-aircraft batteries — 
Photo by Robert Yamall Richie 
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IN NEW DRESS 

ITH this issue, Scientific American opens a new 
period in its 96 years of publication Starting with a 
new cover design and modern, easier-to-read typog¬ 
raphy, we have evolved a new policy of editorial 
treatment that, we feel sure, will make Scientific 
American even more valuable to its readers than it 
has been in the past. 

By segregating all editorial material into specific 
classifications, we are able to present a departmental¬ 
ized magazine that permits the reader to turn imme¬ 
diately to those sections that hold the greatest interest 
to him and to find there the cream of the pertinent 
news Then, at leisure, he can survey the other sec¬ 
tions, knowing that under certain headings he will 
find specific types of information. 

Preview “dummies” of the new Scientific American, 
sent to hundreds of readers, have been enthusias¬ 
tically received We hope that you will be equally 
pleased with the final and complete result In any 
event, the editors will appreciate your expression of 
opinion, whether it be in the form of a bouquet or 
a brick-bat —O D M. 


ANTI-SABOTAGE 

Uppermost m the thoughts of millions these days is 
the current problem of building up our national de¬ 
fenses Yet in all the billions of words that have been 
printed on the subject recently, little or no mention 
has been made of what should be our first and most 
determined step. Too much emphasis cannot be put 
on the need for an Intelligence Service expanded to 
the point of superiority, in numbers and brains, over 
that of any possible future enemy 
We are a heterogeneous nation. Walking the streets 
past each of us every day are aliens, first generation 
descendants of aliens, and misguided “old Americans’’ 
who live under various delusions This is not to say 
that these categories are all inimical to our interests 
They aren’t, some, indeed, even among the aliens, are 
better Americans than some sons of pioneers But the 
numbers of these and the freedom of speech permitted 
them in our democracy make it difficult to identify 
them until after they may have done their mischief 
And it must be remembered that “whispering cam¬ 
paigns” of propaganda can be a more serious form of 
sabotage than destruction of a powder factory or a 
power plant Such campaigns have already started in 
some sections of the country 

Insidious work of foreign agents, with the conni¬ 
vance of residents, is going on under our noses con¬ 
stantly Nevertheless, we want no vigilantes, no civ¬ 
ilian rumor-mongering or tattling on our neighbors 
It follows, then, that a vastly superior Intelligence 
Service should be organized and carefully trained. 
If this is not done, our national defense program will 
assuredly suffer all along the line from the work of 
numerous foreign agents now present in the United 
States —F D. M 


A DRY-DOCK NEEDED 

A NUMBEH of things stand out in much of the current 
talk concemmg the need for adequate national de¬ 
fense. One is the fact that we are now building battle¬ 
ships having a tonnage of 4S,000 and may eventually 



go to larger sizes Another is the fact that New York 
City, because of its importance as a possible fleet base 
in time of war, and its excellent transportation facili¬ 
ties, should be equipped in every possible way to 
render it strategically efficient in case of war. 

The shocking truth is that nowhere in the New 
York area is there a dry-dock capable of caring for 
our new 45,000-ton battleships There is none which 
could take care of our two largest aircraft earners, 
the Saratoga and Lexington Yet in time of war these 
ships might be damaged near New York while de¬ 
fending the port They could not then put in at New 
York or be towed in for the necessary repairs before 
going into service again The New York Navy Yard 
dry-dock cannot take care of these ships, is 35 years 
old, and is up the East River behind bridges which 
might be bombed so as to block the exit completely 
Indeed, in time of war, continued operation of this 
Yard might hang precariously in the balance 

The Port of New York Authority has recently urged 
the construction of a dry-dock of a size that would 
take not only our naval vessels but also the larger 
transatlantic liners Such a dock nught be constructed 
at Jersey City, Weehawken, Bayonne, or Brooklyn, 
but certainly should not be up the East River into 
which bridges might fall after being bombed. To us, 
a project of this sort seems a vital part of our national 
defense program If that program is to be rounded 
out. the repair facilities afforded by adequate dry- 
docks in strategic positions are as necessary as the 
warships which will defend our shores The service 
of the fleet will be handicapped if such facilities are 
not prepared for their use.—H. T. R 


HAVE SOME FUN 

A PLAYGROUND exclusively for adults has met with 
great success in a recreational center near New York 
City. Here is equipment designed after that formerly 
used for children, but scaled up to meet the demands 
of grown-ups 

And why shouldn’t mature people hop around on 
pogo sticks, enjoy the thrills of a see-saw, experience 
the forgotten joys of a sliding board, pump on swings 
to their hearts’ content, all in the privacy of their 
own playground and free from the prying eyes and 
competition of youngsters? Psychologists tell us that 
the way to keep young is to do young things, to for¬ 
get the cares and worries of workaday life, to be kids 
again. The flexible minds that conceived the play¬ 
ground referred to have done their share to make 
this possible in one small part of the world Other 
municipalities will do well to copy .—A P P 
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50 Tears Ago in 



(Condensed From Issues oi August, 1890) 


DEFENSE—“The exposed and comparatively defenseless 
condition of our most important seaboard cities, m respect 
to foreign naval attack, has for years been the subject for 
talk m Congress, but up to the present time little of a 
practical nature has been done in the line of protection 
It IS true a few vessels of war have been ordered and some 
prelimmary steps taken toward the manufacture of heavy 
guns for fortifications But in regard to the systematic 
and permanent defense and safety of such important har¬ 
bors and cities as Portland, Boston, New York, we believe 
no definite plan has been fixed upon, no material steps 
as yet taken ” 

TUNNELING—"A tunnel to extend between Port 

Huron, Mich , on the American side, and Sarnia, on the 
Canadian side of the River St Clair is being bored 
by means of the Beach hydraulic shields The walls of 
the tunnel are constructed of cast iron segments, thirteen 
of which and a key form the circle The shield is the 



invention of Mr Alfred E Beach, of the Scientific American 
It consists of a strong cylinder somewhat resembling 
a huge barrel with both heads removed The front end 
of the cylinder is sharpened, so as to have a cutting edge 
to enter the earth By means of a system of hydraulic 
jacks capable of either combined or separate action, it 
IS possible to govern the direction of the tunneling shield 
with the utmost precision, making it to ascend or descend 
in the earth, according to grade required, or travel on a 
curve of any desired radius In the St Clair tunnel 
work, each shield is circular, 21 feet 7 inches m diameter, 
Ifi feet long, and is built of plate steel one inch thick ” 

GOLD TEETH—“American dentists insert in American 
teeth, each year, the enormous amount of 800 kilogrammes 
(about 1,800 pounds) of the precious metal, which repre¬ 
sents nearly $450,000 It appears that in less than one 
hundred years the Amei ic.in cemeteries will contain a 
larger amount of gold than now exists in Fiance ” 

DEEP—“It has hitherto been upposed that the maximum 
depth of the Mediterranean was 10,785 feet, between 
Sicily and Sardinia Lieutenant Magnachi, of Italy, has 
found a depth of 13,550 feet, between Malta and Candia ” 

MILEAGE—“The following is given as the railway 
mileage at the begmnmg of 1888 Europe, 133,900; 
America, 190,000, Asia, 17,800, Africa, 5,200, Australia, 
10,500, total, 357,400, as compared with 293,000 in 1884" 


INDUSTRY MOVES—“The transfei of industries is one 
of the most strongly marked and distinctive features in 
modem industrial life. Its economic causes are to be 
found in the exhaustion of local supplies, the development 
of new areas, and the changing centers of commercial 
distribution The deportation of manufactures from 
the Eastern States to the West and South will largely change 
the old centers of wealth and industry These displace¬ 
ments may entail some local misfortune, and break up 
some time-honored establishments, but in a general and 
national sense the distribution of industries is an economic 
necessity and an industrial blessing ” 

TRAVEL HAZARDS—“Travelers on the Eastern Bengal 
Railway have placed befoie their eyes on entering the 
stations of the road a placard containing the following 
cheerful information ‘Passengers aie hereby cautioned 
against taking anything to eat or drink from unknown per¬ 
sons, as there are many who live by poisoning travel¬ 
ers When they reach a place convenient for the pur¬ 
pose, they poison the water or food of the passengers, 
who become insensible, and then they decamp with all 
their property ’ ” 

SPEED—“In a recent lecture befoie a scientific club. 
Professor Elihu Thomson declared that much higher 
speeds than can now be obtained with steam locomotives 
aie to be expected by means of electricity, and he con- 
sideied from 100 to even 150 miles an hour possible While 
in the steam locomotive there are reciprocating parts that 
must be put in motion, stopped, and reversed continually, 
in the electric locomotive we have simply a rotary motion, 
which makes it possible to run with economy at much 
higher rates of speed ” 

WORDS—‘Eighteen words have come into the language 
—probably temporarily, most of them—to denote the act 
or state of electric killing They are as follows Electro- 
mort, thanelectnze, thanatelectnze, thanatelectnsis, elec- 
rophon, electricise, electrotony, electrophony, electroctony, 
electroctasy, electricide, electropoenize, electrothenese, 
electroed, electrocution, fulmen, voltacuss, and electro- 
strike ” 

RABBITS—“A recent report by the United States consul 
at Sydney, NSW, gives a vivid idea of the extent of the 
[wild] rabbit pest in Australia The extraordinary fecund¬ 
ity of the animals under the climatic conditions have 
caused the country to be completely overrun Vast 

regions are devastated, and the grass and other herbage is 
devoured The figure of five millions is given as the 
possible increase of two pairs of rabbits in three years Yet 
even this is a low estimate of the possibilities The 
average life of a rafibit is put at about nine years The doe 
may have young eight times m a year, averaging eight each 
time The first litter is produced when but four months 
old The progressions based on these figures lead to aston¬ 
ishing results " 

ELECTRIC HEAT—“Electrically heated flat irons are now 
made which are very serviceable The flat iron is of the 
usual form, but made hollow The interior contains a lot 
of coded wires, through which the electrical current passes 
and heats the wires hot The latter are arranged between 
protecting sheets of mica and asbestos You turn a switch, 
and the flat iron at once heats up ready for use." 
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The Voice 
with 

a Smile 


“V\'e hold,” says a well-known writer, 
“that the young ladies of the American 
long distance telephone wires make 
up what IS probably the most efficient 
public service crew in the world. They 
have profound patience and that capac¬ 
ity for taking pains that some one once 
said is all that genius amounts to. 

“We once called a fellow at a hotel in 
Philadelphia but he had just departed 
on an automobile trip in a westerly 
direction. A few days later the long 
distance operator caught up with him 
in a little town in Missouri and he was 
the most surprised man in all hut one 
of the States of the Union. The excep¬ 
tion was New York. We were the most 
surprised there. To this day we have 
no idea how the operator did it.” 

Damon Runyon 
in the Nevi York Mirror 


BELL TELEPHONE SYSTEM 

The Bell System cordially invites you 
to visit its exhibits at the New York 
IVarid’s Fair and the Golden Gate In¬ 
ternational Exposition, San Francisco. 
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STEEL CAVALRY OF MODERN WAR 


A CHARGE of such modem tank cavalry, though a far 
less inspiring spectacle than a charge of regular cavalry, 
has a greater influence on the morale' of the attacked 
In time, however, the psychological effect is lessened, 
though their greater “manpower,” or striking power per 
man, is permanent Judging from present events in 
Europe, development of the inevitable successful counter 
to highly mechanized forces is still in the rather distant 
future. Whether this counter will be some new weapon 
or simply a sufficient number of opposmg tanks, it is too 
early to say. However, it probably will be found in time. 
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MACHINES FOB WAL 

Orgoniiotion mill Opeintioii of Mechanized Forces of Onr ftnif 

CAPTAIN I. E. McINERNEY 

Ordcanm DapArtmnit, tr 8 Annr 


M echanization, as it refers to 
war, may be truly defined 
as the adaptation of the best- 
known mechanical developments 
of the existing times to the wea¬ 
pons of war In recent years, the 
term has been restricted to the use 
of automotive vehicles for combat 
purposes This article will deal 
with this conception of the term, 
and will not touch on the subject 
of motorization which relates to 
the vehicles of the army that are 
adopted for general purposes, such 
as hauling cargo, ammunition, per¬ 
sonnel, and equipment, and for 
towing guns, trailers, and other 
wheeled equipment 
The development of combat 
vehicles carrying armament and 
providing protection for the crew 
has been a gradual one throughout 
the ages History is full of attempts 
to design devices to permit the sol¬ 
dier to approach the enemy under 
protection at a reasonably rapid 
rate and with all the fire-power 
possible 

Naturally, the greatest advances 
were made in this type of equip¬ 
ment during the first World War 
The conditions of the war in 1916 
—that IS, the use of the machine 
gun in conjunction with the trench 
and barbed-wire systems for de¬ 
fense—had so extensively in¬ 
creased the casualties of an at¬ 
tacking force that the war 
developed into a stalemate It was 
impossible to take the offensive 
without an enormous force and 
without considerable artillery 
preparation which eliminated the 
essentials of the success of the of¬ 
fensive—the elements of surprise 
and maneuver The employment of 
sufficient forces and their neces¬ 
sary equipment to conduct a suc¬ 
cessful offensive resulted in com- 

Thli artloU li ralataad tor pnblloatlon by tba Otilaf 
of Ordnano*. U 8 Army Btatamanta and oplnltma 
an to ba uodantood at Indlrldua] upraaaiona at tbatr 
author, and not then o( tha Ordnanoa Dapartmant 


pletely blocking most of the roads 
m any given sector to the extent 
of eliminating all freedom of ma¬ 
neuver. 

It was soon discovered by the 
nations involved in the first World 
War that their resources of man¬ 
power were giving out faster than 
their munitions To increase their 

mmnxRW'‘' 
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fire-power and to conserve their 
supply of men became the goal It 
was realized that, with the condi¬ 
tions of the terrain as they existed 
after two years of war, a wheeled 
vehicle could not develop the re¬ 
quired tactical mobility Two com¬ 
mercial inventions greatly assisted 
in solving the problem a track¬ 
laying device and the internal- 
combustion engine The track- 
laying device was first adapted to 
a combat vehicle, called a tank, 
in England in 1916 The name 
“tank” was used to keep the de¬ 
velopment as secret as possible 
With the development of the tank, 
armed and armored, the offensive 
was again restored, giving the at¬ 
tacker mobility, protection, and 
fire-power 

We can get some idea of what 
our World War leaders thought of 
the effectiveness of mechanized 
units from the numbers of tanks 
which were on order m 1918 for 
the projected offensives of 1919 


3 ton (Ford) 15,015 

6 ton 4,440 

Mark I 1.000 

Mark VIII (Anglo-U S ) 1,500 

Mark VIII U S 1,450 


Total 23,405 
For our nation, mechanization 


has many distinct advantages As 
the most highly industrialized na¬ 
tion m the world it will give us, as 
a result of our great production 
facilities, a superiority which can¬ 
not be approached by the non- 
industrial nations An army which 
IS mechanized will have on its side 
the necessary elements of surprise, 
maneuver, mobility, and fire¬ 
power, which are required for a 
quick and decisive victory. A na¬ 
tion not mechanized will have to 
fight a losing war or a long, costly, 
and inconclusive one with the re¬ 
sulting human, mdustrial, eco¬ 
nomic, and moral attrition. 

It has been natural for us to fol¬ 
low, m a general way, foreign 
practices concerning the use and 
development of our mechanized 
units However, our geographical 
and economic conditions are such 
as to dictate characteristics for our 
army which might be entirely dif¬ 
ferent from those of most other 
armies For example, the military 
tactics of a given country may have 
been dominated by the condition of 
its being hemmed in on all sides by 
potential enemies, requiring that 
they have fast mobile units which 
can be concentrated at any of its 
many frontiers on short notice 
These conditions, therefore, might 
lead to the neglected development 
of extra-heavy tanks, and tend to¬ 
ward the adoption of light, fast- 
moving vehicles 

A nother country, on the other 
hand, feels that her prime and 
foremost objective is to prevent an 
enemy from getting a foothold 
within her borders Hers is mainly 
a defensive attitude, and this is re¬ 
flected in the type of vehicles which 
are developed for their mechanized 
units; that is, a medium tank, 
heavily armored, of relatively low 
speeds and no great cruising 
ranges This type is not as vulner- 
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able to anti-tank weapons as the 
fast-moving vehicles 

Our problem is more nearly 
similar to that of a nation having 
extensive colonies requiring types 
of light, armored cars which have 
great cruising ranges and can be 
used not only m actual combat in 
a major war, but also in settling 
domestic troubles throughout the 
entire domain When we consider 
that the theater of operations ol 
the American army might covet 
the entire American continent it 
should be realized that our chiet 
requirements are for light, high¬ 
speed, long-range, cruising ve¬ 
hicles 

Although many foreign nations, 
were active m developing mech¬ 
anized units immediately after the 
war, very little was done in this 
country until 1925 It is true that 
we did maintain a number of light 
and heavy tank organizations 
equipped with the slow-speed, 
wartime vehicles These units 
were mechanized infantry In 1925, 
a board of officers was convened 
in the War Department, and as a 
result of its study an experimental 
mechanized force was assembled at 
Fort George G Meade, Maryland, 
in the summer of 1928 Included 
in the equipment of this force were 
four light (71/^ ton) tanks capable 
of a speed of 20 miles an hour, two 
cargo carriers with the same chassis 
as the light tanks, and two light 
and four medium, armored cats 
Most of the other equipment had 
been procured during or after the 
World War 

i*HE results obtained with this ex- 
^ perimental force were so encour¬ 
aging that, in 1930, Congtess ap¬ 
propriated funds to organize an 
actual mechanized force at Fort 
Eustis, Virginia This force totaled 
640 men, and included therein 
were representatives from every 
branch of the service 

In 1931, the War Department as¬ 
signed a mechanized mission to the 
cavalry and directed that the mech¬ 
anized force at Fort Eustis be de¬ 
mobilized and formed into a rein¬ 
forced cavalry regiment This was 
in order to permit the cavalry to 
develop its organization and equip¬ 
ment for the performance of its 
normal cavalry missions Thus was 
born the mechanized cavalry 

There is a definite need for two 
distinct types of mechanized forces 
The first should be highly mobile 
and capable of rapid advances so 
as to pass through enemy columns 
and to make flank or rear attacks 

5« 


These forces must be able to pene¬ 
trate through thinly defended 
areas, or exploit a break-through 
made by the heavier fighting forces 
of infantry supported by infantry 
tanks, but cannot, because of then 
equipment, be required to deal 
with heavily defended positions 
The second type should be 
equipped in such a way as to break 
through heavily defended areas 
The first missions will be per¬ 
formed by the mechanized cavalry, 
and the second by the mechanized 
infantry 

The War Department Directive 
of 1931 prescribed the mission of 
the mechanized cavalry as follows 
“Mechanized cavalry will be or¬ 
ganized to fulfill the normal cav¬ 
alry role, substituting the vehicle 
foi the horse ’’ This then requires 
that mechanized cavalry perform 
the following normal cavalry mis¬ 
sions Offensive combat, long dis¬ 
tance strategic reconnaissance, 
fighting for the theater of recon¬ 
naissance, seizing points of strate¬ 
gic importance, tactical reconnais¬ 
sance, pursuit, delay of hostile 
advances, exploitation and taking 
advantage of break or weakened 
positions in hostile battle line, and 
attacking enemy rear installations 

This War Department Directive 
did not m any way envision the 
complete elimination of horse regi¬ 
ments from our cavalry organiza¬ 
tion There are still many condi¬ 
tions, especially in the western 
hemisphere, under which the cav¬ 
alry mission can be better accom¬ 
plished by horse troops than by 
mechanized units. 

As a result of this Directive, the 
Seventh Cavalry Brigade Mech¬ 
anized was developed at Fort Knox. 


It IS composed of the following 
units 2 regiments of cavalry mech¬ 
anized, 1 regiment of artillery, 1 
brigade headquarters troop, 1 
oidnance maintenance company, 1 
quartermastei maintenance com¬ 
pany, 1 squadron of observation 
aviation, 1 medical troop, and 1 
engineers troop 

It IS planned to increase the mo¬ 
bility of the brigade by adding a 
reconnaissance and support squad¬ 
ron composed of a reconnaissance 
troop, machine gun troop, and a 
motorcycle tioop In addition to 
acting as a brigade reconnaissance 
unit, this squadron will also serve 
as a minor reserve and a small 
arms, fire-support unit 

In order to increase the fire 
power of the mechanized regiment, 
a third combat car squadron will 
be added to each regiment This 
will increase the number of com¬ 
bat cars in the brigade from 112 
to 172 

The cavalry regiment is the 
smallest organization with the 
equipment and means necessary to 
perform the four principal cavalry 
missions, namely 

a The reconnaissance troop 
mounted in scout cars 
equipped with caliber 50 and 
caliber 30 machine guns is 
charged with carrying out the 
necessary reconnaissance mis¬ 
sion 

b The combat car squadron 
mounted in combat cars with 
caliber ,50 and caliber 30 
machine guns and with ample 
armor plate for protection are 
capable of exerting vigorous 
striking biotas 

c Small arms support is fur¬ 
nished by machine gun troops 
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This li«ht tank represents rreat Improvement over Its World War prototype 


in scout cars 

d A mortar platoon, mounted 
m vehicles somewhat similar 
to scout cars, firing smoke 
shells, provides for the de¬ 
fense against hostile anti-tank 
weapons 

It IS interesting to note that our 
largest mechanized unit is a bri¬ 
gade Most of the large foreign na¬ 
tions have complete mechanized 
divisions The Germans have the 
panzer division, the French, a 
light mechanized division, and the 
British, armored divisions 

The mechanized cavalry will 
have their greatest opportunity of 
using their organizations to best 
advantage m open warfare How¬ 
ever, in cases where the enemy has 
been able to establish himself tem¬ 
porarily in a strong defensive po¬ 
sition, it will be necessary to use 
mechanized units capable of ex¬ 
erting greater shock than the 
highly mobile cavalry units This 
shock action will be delivered by 
the mechanized infantry 

The infantry is charged with the 
principal mission in battle and is 
essentially the arm of close com¬ 
bat and can, through the employ¬ 
ment of its own weapons, act mde- 
pendently of other arms 

In order for the infantry to carry 
out its mission, it is furnished with 
tanks which are equipped with the 
proper armor, armament, and mo¬ 
bility As a general rule, tanks will 
function in close co-operation and* 
co-ordination with the foot sol¬ 
diers, either by preceding or ac¬ 
companying the assaulting eche¬ 
lons. When operating directly in 
front of the attacking infantry, 
tanks are closely followed by the 
foot soldiers The visibility from 


tanks is naturally not the best, and 
defenders in many cases may be 
passed over by the attacking tanks 
Under the protection of the ad¬ 
vancing tanks, the infantry can 
properly clean up the advance 
areas and then permit the tanks to 
penetrate into the rear areas 

However, there will be cases 
when the defense is so thoroughly 
organized and equipped with anti¬ 
tank weapons that it will be neces¬ 
sary for a wave of heavy, armored 
and armed, relatively slow-speed 
tanks to precede the lighter and 
more mobile tanks The former 
tanks are referred to as leading 
tanks, whereas the lighter tanks 
are classed as accompanying tanks 
Leading tanks may operate in sup¬ 
port of infantry regiments, or they 
may be attached to the regiment 
When operating entirely within a 
regimental zone it is preferable to 
have leading tanks attached to the 
regiment 

Accompanying tanks are as¬ 
signed to divisions and then may 
be attached separately to different 
units as small as a battalion Our 
tank organizations are made up of 
tank regiments and separate divi¬ 
sional tank companies Practically 
all the divisional companies are 
part of National Guard organiza¬ 
tions, whereas the Regular Army 
units are tank regiments 

Light and medium tank regi¬ 
ments are practically the same in 
organization, with the latter hav¬ 
ing a slightly greater number of 
personnel Both are composed of 
three battalions of three companies 
each, and the company in turn con¬ 
sists of three platoons This repre¬ 
sents the triangular type organiza¬ 
tion. Within each regiment there 


are 162 tanks, of which 135 are 
combat tanks, and 27 are command 
and staff tanks 

It IS interesting to note that 
since the war started the French 
regimental tank organization has 
disappeared and the tank battalion 
IS now the tactical and administra¬ 
tive unit Outside of the mechan¬ 
ized division, tank battalions arc 
assigned to GHQ Reserve or to the 
Army 

As the first requirement in allo¬ 
cating tanks IS to fuinish sufficient 
support to overcome any resistance 
that might be encountered and still 
have sufficient reserve strength to 
push on to further objectives, tanks 
should be used in relatively large 
numbers The tank company may 
operate separately, but the tank 
platoon never does 

In deciding on the use of tanks, 
it IS essential to give careful con¬ 
sideration to the nature of the ter¬ 
rain In making a study of this 
problem, all possible information 
should be obtained from maps, 
aerial photographs, and by ground 
and air reconnaissance Natural 
obstacles to tanks are rivers and 
streams which cannot be forded, 
marshes, fordable streams with 
steep banks, thickly wooded areas 
with large trees, and areas with 
closely spaced boulders In open, 
rolling country, where excellent 
fields of fire are available to the 
defenders, the effectiveness of 
tanks is greatly limited 

S OME idea of the importance of 
proper reconnaissance may be 
obtained from the recommenda¬ 
tion of Major General Walter C 
Short, Commanding General of 
the Fourth Corps Area in discus¬ 
sing the lessons learned from the 
Corps exercises at Fort Benning 
That lecommendation was that a 
troop of mechanized cavalry be 
added to each of the streamlined 
divisions, the troop to have three 
platoons—one to be assigned to 
each of the combat teams of ar¬ 
tillery and infantry for reconnais¬ 
sance purposes 

In addition to a study of the ter¬ 
rain to determine the natural ob- 
.stacles, it is essential that careful 
measures be taken to determine 
what obstacles have been set up by 
the defenders Anti-tank weapons 
will be numerous in any case where 
the defenders have a day or two 
to become organized Whether the 
guns will always be of the caliber 
to defeat the armor of the tanks 
might be questioned As the armor 
plate of tanks gets heavier, there 
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will be a requirement for weapons 
of greater muzzle velocity main- 
taimng the same mobility for the 
gun, or less mobile guns of larger 
caliber The race between armor 
plate and the gun has been going 
on for years In naval history it is 
believed that the gun has won out 
In tank history there are enough 
different factors that mfluence the 
results that we may expect a dif¬ 
ferent answer 

The following extract from an 
article by Major O F. Marston in 
the January-February issue of 
Field Artillery Journal may be of 
interest In speaking about anti¬ 
tank defense he remarked “What 
results have been accomplished’ 
At least the field artillery feels 
that, where indirect laying is used, 
covering zones and areas where 
zone fire is used on assembled tanks 
or other mechanized vehicles, the 
problem has been solved However, 
where direct laying is employed, 
even the most optimistic are not 
agreed that a solution has been 
found; and the faster the tank 
moves the fewer there are who arc 
in agreement on a solution to this 
vital problem After talking with 
many officers and men, and after 
having had considerable experi¬ 
ence with the problem for several 
years, and with the latest equip¬ 
ment now in the hands of our 
troops, the writer is of the opinion 


that the problem is far from solu¬ 
tion ” 

There is no commercial demand 
for the types of vehicles which are 
required by our combat arms. The 
requirements of high speed for 
strategic mobility and for cross¬ 
country tactical mobility are such 
as to require specially designed 
vehicles In designing these special- 
purpose vehicles, it is the policy 
of the Ordnance Department to use, 
as much as possible, commercially 
available units, such as engines, 
transmissions, and the like. In 
most of our combat vehicles, the 
weight and space factors of the 
power tram units are of paramount 
importance. As much as possible of 
the total weight of the vehicle 
should be devoted to armor plate 
Also, sufficient space must be pro¬ 
vided in the fighting compartment 
for the efficient servicing of wea 
pons, for the comfort and conve¬ 
nience of the crew, and for carry¬ 
ing ammunition, guns, radios, and 
other impedimenta 

•The lighter, high-speed, full 
* track-laying vehicle used in our 
service is over ten tons In order 
to get the required performance in 
our combat vehicles, it is necessary 
to have a power/weight ratio of not 
less than 25 horsepower per ton 
weight of vehicle Commercially 
available engines in the automo 


tive mdustry are not made with 
horsepower greater than about IdS. 
Rather than design a special en¬ 
gine, which is an exceedingly long 
and expensive undertaking, the 
Ordnance Department has adopted 
commercially available engines 
from other fields for use in most 
of our combat vehicles. 

Knowing the many advantages 
of the Diesel engine, such as re¬ 
duced fire hazard, increased cruis¬ 
ing range, absence of radio inter¬ 
ference, and so forth, the Ordnance 
Department has not neglected the 
development of this type of engine 
A number of Diesel engines giving 
the required performance for our 
combat vehicles have been pro¬ 
cured This type of engine is par¬ 
ticularly well adapted for use in 
cavalry combat vehicles because of 
the increased cruising range—is 
almost double that of gasolme en¬ 
gine vehicles of approximately the 
same weight 

Of the full track-laying type of 
combat vehicles, our army is 
equipped with combat cars, light 
tanks, and medium tanks We have 
experimented with convertible, or 
two-purpose, types of tanks and 
combat cars The convertible type 
of vehicle is popularly known as 
the Christie type, named after Mr 
J W. Christie, an inventor who 
sold a number of experimental 
vehicles to the War Department 
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In modern warfare, tanks and planes operate in co-ordination 


From an engineering point of view, 
it IS almost axiomatic that a con¬ 
vertible vehicle will weigh more 
than a single-purpose machine of 
the same performance and charac¬ 
teristics It may be noted that none 
of the major powers except Russia 
have produced convertible tanks 

The light tank used by the in¬ 
fantry and the combat car with 
which the mechanized cavalry are 
equipped are similar in many re¬ 
spects The engine, power trans¬ 
mission system (except the ratio 
of the final drive), the cooling sys¬ 
tem, steering and control systems, 
fuel and oil systems, and the elec¬ 
trical system are common to both 
The chief difference is the thickness 
of the armor and the amount of 
armament The combat car used by 
the cavalry has a requirement for 
a higher speed and less armor than 
the tank. 

Tanks in the weight class above 
12 tons and less than about 35 tons 
are considered medium tanks The 
medium tanks used by our service 
have ranged in weight from about 
15 tons to 20 tons The French army 
is equipped with a number of me¬ 
dium tanks of about 35 tons in 
which are installed 75mm cannon. 

Our army has not been furnished 
any heavy tanks since the World- 
War when the Mark vm tank, 
weighing about 40 tons, was de¬ 
veloped. 

In addition to the full track- 
laying type of vehicle, there is a 
demand for half-track and wheeled 
vehicles The half-track trucks and 


cars are part of the equipment of 
the mechanized cavalry and are 
used by the artillery attached to 
the mechanized unit as prime mov¬ 
ers for light guns and for hauling 
ammunition The wheeled vehicles 
are scout cars, also used by the 
mechanized cavalry, for machine 
gun and reconnaissance troops 
The scout cars are four-wheel- 
drive vehicles equipped with armor 
and armament and have fairly good 
cross-country mobility and are 
capable of speeds on mam roads of 
over 50 miles per hour 

The recent events in the present 
war have clearly indicated that the 
old axiom, “Getting there fustest 
with the mostest men” still applies, 
but the tempo of all warfare has 
been greatly accelerated However, 
it has also been shown that, "He 
that has mostest (mechanized ve¬ 
hicles) fustest will get there fast¬ 
est ” The machme has not entirely 
replaced the man in modern war, 
but a nation that is not mdustrially 
prepared for war is doomed to an 
uncertain fate, to say the least' 

• • • 

TANKS 

United Stotm Deficient 
in Ckunbot VehlclM 

The present war in Europe has 
shown the military effectiveness of 
large numbers of combat vehicles 
of several types, but the Umted 
States IS sadly deficient in this arm 
of the service. In recent hearings 


before the Senate Committee on 
Appropriations, the following fig¬ 
ures were given to show the 
strength of our mechanized forces 



These figures consider only the 
very latest models We do have 
several hundred light tanks of 
earlier design but it is believed that 
these would have very little use 
except in training. 

LARGER CRUISERS 

New Type, Heavily Aimed 
and Armored, Suggested 

It takes from three to five years, 
depending on urgency, to build one 
battleship in an American yard In 
times of national peril, more effort 
IS expended on construction of a 
larger number of small warships 

Under construction and planned 
for the United States Fleet at pres¬ 
ent are 10 battleships Only two 
of these, however—the Washington 
and the North Carolina —have been 
launched, and each of these two 
will require more than a year to 
finish Completion of the others is 
proportionately far in the future 
Due to this situation, coupled with 
the war in Europe, it has been sug¬ 
gested that the United States build 
for the Atlant’c a number of large 
cruisers of 20,000 to 28,000 tons 
This would be an entirely new type 
of warship—fast, armed with 11- 
inch guns, and well armored 
against air bombs It is believed 
that these ships will constitute a 
more efficient type for operation in 
coastal waters than our battleships 
but will be far more powerful than 
any present cruisers or the over¬ 
sized, fast destroyers which may 
be built to support them 

Whether these new ships will be 
of the size indicated above or some¬ 
thing smaller, Chairman Vinson of 
the House Naval Committee de¬ 
clares that their construction will 
not disturb the present building 
program 

Incidentally, that program prob¬ 
ably will be greatly enlarged in 
the near future, perhaps before 
this issue is published As we go to 
press. Congress is considering a 
plan to increase our Navy by 70 
percent, giving us, by great odds, 
the most powerful navy in the 
world. If details are made avail¬ 
able, we will publish them later 
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Achievements in Textiles 

Commonplace Fabrics with Superior Char¬ 


acteristics Given by 


PHILIP H. SMITH 


W HEN it becomes possible to I'e- 
move shoe polish, inks, fruit 
juices, and cocktails from delicate 
silks and cottons by merely dunk¬ 
ing them in a glass of water, you’ve 
got something When a fabric so 
treated is immediately spot free 
and dry, you have, to be exact, a 
marvel of chemistry, not to men¬ 
tion a boon to housewives 
Brilliant achievement in the 
improvement of commonplace tex¬ 
tiles has been all but obscured by 
the more sensational creation of 
synthetic fibers out of air, coal, and 
water, or from cow’s milk But 
there are now on the market cot¬ 
tons, rayons, and silks which repel 
water and resist spotting There 
are fabrics which resist creasing 
to maintain their freshness for a 
long period of time, and there are 
woolens which won’t shrink and 
are distasteful to moths If fire- 
retardent finishes are desired on 
textiles, they can be had, and so 
can finishes which are unaffected 
by mildew, a serious pioblem at all 
times but especially so in damp 
climates 

The threat of synthetic competi¬ 
tion can hardly be credited with 
all the progress in textile finishes 
Research has been seeking a way 
to impart these seveial desirable 
properties for many years and suc¬ 
cess IS the logical fruit of cumula¬ 
tive effort 

The public is beginning to learn 
of water-repellency but there is 
still confusion in some minds as to 
the difference between repellency 
and water-proofing They are quite 
unlike The formei describes a 
treatment whereby fibers are ren¬ 
dered proof to water while the 
fabric remains porous, the latter 
calls for making the entire fabric 
surface impervious to water 
Water-proofing is a much older 
art 

There are two common ways to 
obtam a water-repellent finish 
One is to use a soap bath followed 
by alum or an aluminum salt to 


Special Treatments 


deposit an aluminum soap on the 
fabric The other is to apply an 
aluminum or lead soap from an 
organic solvent There is a more 
recent process wherein a wax 
emulsion in water is applied to a 
fabric in a single bath These fin¬ 
ishes were used first for outerwear 
garments, but varied applications 
have been made, realizing that 
repellency means freedom from 
water-spotting, because a water 
spot is nothing more than a local 
contraction of fibers which alters 
light reflection 

By applying water-repellent fin¬ 
ishes to hosiery they can be 
made virtually splash-proof Dirt is 
prevented from penetrating the 
fibers, so that a gentle washing or 
dusting will remove it Snag- 
proof finishes for hosiery are usu¬ 
ally wax emulsions which lubricate 
the surface to resist abrasion, but 
resin finishes are coming into use 

All of the foregoing processes 
leave something to be desired be¬ 
cause they are impermanent It is 
true that they lengthen time be¬ 
tween cleanings and so increase 
fabric life, and repellency can be 
lestored by incorporating products 
in the cleaning process, but this is 
troublesome Today, permanency 
IS a reality 

One manufacturer has de¬ 
veloped a process which will 
survive about 10 cleanings 
and he does a mail-order 
business in reviving repel¬ 
lency for a nominal 
There is also a single chemi¬ 
cal compound available which 
can be applied in four steps— 
impregnation, drying, heat¬ 
ing, and rinsing—to render 
cotton, rayon, and silk durably 
repellent and do almost as 
good a job with acetate rayons 
and wool fabrics The com¬ 
pound must be applied during 
the finishing process as it re¬ 
quires good equipment, but 
it IS not a resin as one might 
suppose 

There is practically no 
limit to the application of this 
water-repellent product It is 


now being applied to sport clothes, 
shower curtams, and outdoor fur¬ 
niture, often to replace water¬ 
proof materials Because it leaves 
fabrics porous, it serves very well 
to treat undergarments, and the 
fact that it makes pressing less im¬ 
perative promises its wide use for 
men’s suits Hence it may have wide 
application 

The synthetic resins have been 
seized upon by the textile industry 
and are being given quite a wide 
play One of the first applications 
to come to the attention of the con¬ 
sumer was the “fused” shirt collar 
which won’t wilt This now widely 
used product is made by sand¬ 
wiching cellulose acetate or other 
thermoplastic resin between layers 
of fabric Resins also are used to 
prevent slippage of yarn in woven 
materials so that garments won’t 
lose their shape, to bind colored 
pigments in printed fabrics, and to 
give a glazed effect to textile sur¬ 
faces 

D ifferent types of resins are used 
to achieve special effects Thus 
the methacrylate type can be used 
to give fabrics a “handle” which re¬ 
sists laundering and dry cleaning 
It is also employed as a yarn size 
for viscose and acetate warps and 
for filling yarns of crepe fabrics, 
because it is easily removed and 
does not encourage bacterial 
growth as do casein, glues, and 
gelatine Vinyl resins were the 
subject of a recent announcement 
to the effect that they serve excel¬ 
lently for water-proofing and 
moth-proofing with all kinds of 
fabrics, but this development is 
still young 
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Crease - resistance, or crush¬ 
proofing as it IS sometimes called, 
IS a quality now imparted to cotton, 
rayon, and linen as an outcome of 
English experiments with urea- 
formaldehyde lesms Here the 
problem to solve was one of getting 
the resm inside the cellulosic mate¬ 
rial of the individual fibers, be¬ 
cause an outside coating only pro¬ 
duces a stiff and brittle cloth The 
process requires impregnation of 
the cloth in a bath of resin com¬ 
ponents, urea and formaldehyde, 
with a catalyst, or a lightly con¬ 
densed mixture, provided the con¬ 
densation permits complete pene¬ 
tration The fabric is then passed 
through a mangle to remove all 
excess liquid, and dried After 
drying, it is heated to a high tem¬ 
perature to bung about polymeii- 
zation, or the creation of large 
molecules fiom small ones Then 
such chemicals as have not been 


rendered insoluble can be removed 
by washing 

Urea-formaldehyde lesins have 
the capacity to alter the life and 
draping qualities of fabrics, to in¬ 
crease the fastness to fugitive 
colors, and to reduce shrinkage in 
washmg. Rayons treated with them 
are given greater strength, par¬ 
ticularly in the wet slate 

The use of resins by the textile _ 
industry is still in its infancy, but 
for that matter, the resin industry 
has yet to mature With approxi¬ 
mately 150 different resins on the 
market and more being born by 
the minute, it requires much re¬ 
search to determine the benefits to 
be derived from any single one, or 


to select the best Application of 
resins to fabrics increases their cost 
slightly and the textile industry is 
loath to add to cloth prices until 
the public demands certain prop¬ 
erties and is willing to pay for 
them Furthermore, an industry as 
old and as highly specialized as the 
textile industry is slow' to adopt 
the new, but there is enough stir¬ 
ring right now to promise a wide 
use'of resinous products 

During the past two decades a 
great deal of research went into 
development of fire-retardent fin¬ 
ishes, but, one and all, the products 
had some practical disadvantage 
The latest and most satisfactory 
process seems to be one employing 
ammonium sulfamate It is claimed 
not to dust off, nor to alter the feel, 
appearance, and durability of fab¬ 
rics It will withstand ordinary 
dry cleaning, but not laundering 
Research to attack the problem 
of mildew and moths has been 
quite successful and both can 
mean the .saving of millions of 
dollars resulting from cloth 
destruction The most satis¬ 
factory agent for mildew con¬ 
trol has been found to be 
salicylanilide Customary 
practice is to impregnate the 
cloth with the chemical from 
an ammoniacal solution, and 
then dry it With the evap¬ 
oration of the ammonia, the 
insoluble agent is left dis¬ 
persed throughout the fibers 
and threads Among the sev¬ 
eral chemicals developed for 
moth-proofing, the best ap¬ 
pear to be 01 game and inor¬ 
ganic compounds of fluorine 
01 chlorine 

T he conqueiing of cotton 
shrinkage is too well known 
to warrant detailed mention 
here It is enough to say that 
the mechanical process known as 
Sanforizing gives adequate control 
ovei what was once a knotty prob¬ 
lem to the textile producer and a 
tenible nuisance to the consumer 
More and more cottons are being 
pre-shrunk with this process and 
in time all cottons may be shrunk 
befoic sale Installation of shrink¬ 
ing equipment has been taking 
place in mills all during the de¬ 
pression to satisfy consumer de¬ 
mand. 

The shrinkage of wool has long 
been studied to devise some means 
for arresting it to make a more 
serviceable fiber A solution to 
the problem seems to have been 
reached at last and perhaps the best 
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Satin becomes practical for sports¬ 
wear when treated with water-repell¬ 
ing chemicals, as in this skl-Jacket 



Photo* Du Pont Style New* Serrlee 

Rayon velvet, made cruah- 
resistant for practical wear 


evidence of success is the statement 
that all woolen socks distributed to 
the fighting forces of Britain are to 
be given the new treatment Before 
discussing the process, however, it 
w'lll help if we outline the phe¬ 
nomenon of shrinking 
The individual wool fiber appears 
to be coveied with countless small, 
overlapping scales which are re¬ 
sponsible for the interlocking of 
the fibers, and, incidentally, for the 
property of felting which is utilized 
to make felt hats When wool is 
compressed in washmg, the fibers 



Water-repellency at last makes 
an improvement In men’s coats 
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become more and more entangled 
and close together more tightly, the 
process being repeated with every 
washing. Stripping the scales from 
the fiber will make wool unshrink¬ 
able but at the same time it shortens 
fiber life because they lose their 
protective covering. If a com¬ 
promise IS sought by removing 
scales only partially, there is a cor¬ 
responding loss in shrmk-prooflng 
and this falls short of the goal 
The new process calls for apply¬ 
ing sulfuryl chloride to the wool 
with the following claims as to ac¬ 
tion and benefits The scales are 
not substantially removed but 
rather, their projecting ends are 
probably made to hold more close¬ 
ly to the fibers so that they are 
smooth and lose their felting pro¬ 
pensities It IS also claimed that the 
fibers are unmjured 
Other processes developed to re¬ 
tard wool shrinkage are those usmg 
dry chlorine gas, and certain of the 
alkyl hypochlorites But the claim 
for these agents is not as strong as 
those for sulfuryl chloride 
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Lianids which ordinarily stain 
are not absorbed by fibers of 
material which has been made 
water-repellent. In the tests 
shown In these photocraphs, Ink 
was flashed off with clear water 



excludes the use of another. The 
new permanent water-repellency 
process can be used in conjunction 
with urea-formaldehyde resins to 
make a fabric having two imparted 
qualities, but for the most part 
processes are mutually exclusive 
and that limits the number of ad¬ 
vantages given to any smgle fabric 
For just about a century, people 
have been pondering the idea of 
printing fabrics in the manner of 
printing paper so that the color is 
applied direct, rather than to con- 
tmue with the laborious process of 
printing with dyes which emerge 
as color only after a senes of 
chemical treatments To get a pig¬ 
ment that will strike into the fabric 
and make a permanent bond with¬ 
out spreading, that will be light- 



fast and wash, has eluded searchers 
for many generations Such colors 
aie now available—a lacquer tjnpe 
and a resin type They are in¬ 
corporated with pigments: and 
after printing, a drymg process de¬ 
velops them These new types of 
color are being used to print shirt 
materials in very large volume and 
the benefits are primarily those of 
eliminating developing processes to 
gain production speed 

There is hardly a phase of the 
highly specialized process of textile 
production which has not been 
touched beneficially by research 
Most achievements thus far have 
small interest to the consumer be¬ 
cause the only evidence of benefit 
IS in the overall sense of obtaining 
better quality and better designed 
fabrics at somewhat lower cost. But 
the end is not in sight Research 
came to the textile Industry much 
later than to others and what 
we enjoy now is only a beginning. 


Metal from the Sea 

Plant Will Extract Light-Weight Indus¬ 
trial MetoL MagnesiuQi. From Solution 


IT IS very evident that research 
• work has been directed toward the 
improvement of old processes quite 
as much as to the origination of new 
ones Water-repellency and crush¬ 
proofing, for example, are not 
brand new, but older processes 
were impermanent in effect Once 
a fabric had passed into consumers’ 
hands and had undergone its first 
cleaning, the bloom was off and 
there was little to warrant paying 
for so brief a pleasure The most 
recent developments contribute a 
lasting quality value to fabrics and 
this represents a long stride ahead 
A still further step remams to be 
taken, however At the moment, 
the use of one process pretty much 


F or centuries, adventurous men 
have roamed the seas explonng 
the hidden depths for the wealth of 
sunken treasure Little success has 
been theirs Yet long before man 
even appeared upon the earth the 
sea was stormg up treasures of a 
different kind—valuable chemicals 
and metals dissolved from the land 
by flowing water. 


Some years ago a large plant was 
placed in operation at Wilmington, 
North Carolina, to extract some of 
this wealth-in-solution in the form 
of bromine to be used in prepara¬ 
tion of anti-knock gasoline. Now 
the same company responsible for 
that plant is building another to ex¬ 
tract the metal magnesium from 
the sea. This new plant, according 
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to a recent announcement by Dr 
Willard H Dow, President of The 
Dow Chemical Company, sole pro¬ 
ducers of magnesium metal in 
America, will be located along the 
Gulf of Mexico At that point 
enough of the metal will be ex¬ 
tracted from sea water to raise 
Dow’s total magnesium production 
from 12,000,000 to over 25,000,000 
pounds annually 

The growth of the infant mag¬ 
nesium industry in America has 
been amazing, considering that it 
had its birth in 1915—only 25 years 
ago For that growth a great share 
of the credit goes to the founder 
of the company bearing his name. 
Dr. Herbert H. Dow 

The growth and development is 
signiflcant because magnesium, 
third most abundant engmeenng 
metal in the earth’s crust, is an im¬ 
portant constituent of modern 
light-weight alloys which are being 
used more and more widely m avia¬ 
tion, bus, railroad, and general 
transportation industries as well as 
in the manufacture of light-weight 
tools and many other products. ’The 
reason for this wide use is that 
Dowmetal, a silvery alloy, is one 
quarter the weight of iron, only 
two thirds as heavy as aluminum, 
and is possessed of great strength, 
toughness, and durability. It is 
speedily fabricated by all common 
methods. 

Elach one of the oceans’ 330,000,- 
000 cubic miles of water contain^ 
something like 175,000,000 tons of 
chemical combinations of such ma¬ 
terials as gold, silver, copper, mag¬ 
nesium, aluinlnum, calcium, bro¬ 
mine, iodine, and other valuable 
elements. It has been estimated 
that these materials in each cubic 


At left; Typical sea water 
Intake which will ecndoot 
water to settllnj; basins, the 
first step In prodnetlon of 
masnesinm from the sea 


Below: Extradlns an alloy 
of marneslom. It can also be 
die cast, sand cast, forged, 
an^ welded. At right: Air¬ 
plane propeller blade and 
other aviation parts made 
of Dowmetal, world’s light¬ 
est, strong struotnral metal 



mile of water have a value of some 
five billion dollars if only they 
could be extracted Bromine is 
being extracted and shortly the 
recapture of magnesium will begin 
near Freeport, Texas 

Up to now magnesium has been 
produced at Midland, Michigan, 
where the raw materials, from 
which the metal is extracted, is 
taken from the ground Chemists 
say that it can be recovered from 
sea water with less effort than from 


the land because of the fact that 
the water has already done the 
preliminary job of washing the 
magnesium out of the soil 

The new plant will have a capac¬ 
ity of 12,000,000 gallons of sea 
water daily, yet that plant can 
operate for 300 years extracting the 
magnesium in just one cubic mile 
of ocean water In that same cubic 
mile—It IS actually more than 1049 
billion gallons—there are about 
5,700,000 tons of magnesium. 


BOND 

ProcMB ^da Rubber 
to Aluminiizn 

Dura-BOND is a new process de¬ 
veloped by Hewitt Rubber Cor¬ 
poration for bonding rubber or 
neoprene to aluminum, according 
to the Aluminum News-Letter 
Adhesive strengths up to 750 
pounds per square inch can be ob¬ 
tained, but the process should be 
restricted to products which oper¬ 
ate at temperatures below 200 de¬ 
grees, Fahrenheit 
Ibis new process makes use of a 
chemical coating between the rub¬ 
ber and the aluminum which fuses 
the two materials together without 
diminishing the ability of the outer 


layers of rubber to be vulcanized 
The metal needs no coating of hard 
rubber to make the soft rubber take 
hold, and brass plating of the metal 
is unnecessary 

Combinations of rubber and 
aluminum have wide application 
m the manufacture of sound-proof¬ 
ing equipment for machinery, in 
the production of spark-proof oil- 
suction hoses and fittings, and in 
pickling bath apparatus 

PORCELAIN-LIKE 

Coertinqs An Hard. Mar-prooL 
RMiatant to Adds, Alkalis 

Two new porcelam-like finishes 
have been developed by Toch 
Brothers Division of Standard 
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Varnish Works Known as Kwick- 
dry and Rockloid, both these fin¬ 
ishes are hard and mar-proof, will 
not chip, fiake, or crack Yet they 
have remarkable fiexibility and 
light, heat, and chemical resistance. 
Mild alkalis and acids do not affect 
them They are resistant to most 
solvents and possess excellent hu¬ 
midity resistance. 

The first of these two finishes, 
Kwickdry, is satisfactory for out¬ 
door and indoor use It may be 
used as a one coat system or over 
a primer, sprayed or brushed It 
sets tack-free in 10 to 15 minutes 
and dries hard in one to two hours, 
or may be force dried at 140 de¬ 
grees, Fahrenheit, for 20 to 30 
mmutes 

The second, Rockloid, is intended 
primarily for indoor coatings It 
may be applied as a one coat sys¬ 
tem and baked at 350 degrees, 
Fahrenheit, for 10 minutes, or at 
a lower heat for a longer time 

STEAM CONTROL 

Spinning Disk Prevents 
Vcdve Qogging 

A NEW principle of steam control 
is incorporated in the Ostlind valve, 
which was announced recently 
The valve is the invention of Joel 
Ostlind The principle is said to 
eliminate the causes of leaky 
valves, rather than to resist them 

The Ostlind innovation is a spin¬ 
ning disk, which rotates up to 2000 



Pencil points to turbine vanes 


1 evolutions per minute for a mo¬ 
ment preceding closing The disk 
does not spin when the valve is 
"cracked,” or while throttling A 
reversing chamber directs the 
steam flow to turbine vanes just 
before the disk descends into the 
seat The turbine vanes are shield¬ 
ed Irom the steam flow when the 
valve IS open 

The spinning disk throws off 
scale and other foreign particles 
by centrifugal force, thereby pre¬ 
venting these particles from be¬ 
coming caught in the line of seat¬ 
ing. The disk hits the seat while 
spinning at a high rate of speed, 


SCIENCE IN INDUSTRY 

and polishes the line of closure, 
creating a complete metal-to-metal 
contact between seat and disk, thus 
preventing “wire-drawing ” 

The disk is mounted on the 
spindle against a stainless-steel 
ball bearing, aligning the disk with 
the seat when closing 

BETTER COPPER 

Mad* by Plastic Conversion 
Under High Pressure 

Announcement of the perfection 
of a new type of copper after a ten 
year research and development 
program costing well into seven 
figures was made recently by 
Wylie Brown, President of the 
Phelps Dodge Copper Products 
Corporation 

The new copper is known as 
“PDCP,” and was created by re¬ 
search to meet the need of the elec- 



DuctUity and smoothness of 
PDCP shown by rapture test 


trical industry for a copper of 
superior characteristics Greater 
conductivity, ductility, fatigue re¬ 
sistance, and surface quality are 
the outstanding characteristics of 
this modernized metal It is free 
of the imperfections of ordinary 
copper, which, according to en¬ 
gineers, have been responsible for 
a large percentage of electrical 
failures 

The improved metal is made, 
without melting, from electrolytic 
cathode copper which is plastically 
converted by tremendous pressure 
in a reducing atmosphere at ele¬ 
vated temperature, into smooth, 
dense copper bar, rod, strip, or 
other desired commercial shapes 
Basically of the oxygen-free type, 
It is the only solid copper in the 
world which is not melted subse¬ 
quent to the electrolytic purifica¬ 
tion process Hence, the intrinsic 
purity of electrolytic cathode cop¬ 
per IS retained and enhanced 

One of the principal difficulties 
of engineers and maintenance men 
concerned with copper windings in 
motors and transformers, is the ex¬ 
istence of surface imperfections 
in the copper which, by vibration 
and magnetic stress, eventually 
penetrates the insulation and causes 


failure by short circuits. These 
imperfections may originate m de¬ 
fects arising in the casting process 
and are normally present in the 
best commercial copper wire bars 
In addition, slivers and oxides are 
developed durmg the process of 



Twistlux rod of new copper to 
destruction required 30 twists 


hot-rolling the cast copper bars in¬ 
to rods, and are more or less in¬ 
herent in the hot-rolling process 
The new patented method elimi¬ 
nates not only the casting process, 
but also hot-rollmg It has, in 
consequence, made possible the 
production of a sliverless and dust¬ 
less copper surface heretofore at¬ 
tainable only m the laboratory 

PDCP copper, in common with 
all other coppers, is not susceptible 
to heat-tieatment in the sense that 
the ferrous people use the term 
it can be hardened by cold work, 
softened by annealing It does, 
however, anneal at a temperature 
between 100 and 200 degrees, 
Fahrenheit, lower than other cop¬ 
pers In fact, protracted tests have 
shown that it will anneal slowly in 
boiling water at 212 degrees, Fah¬ 
renheit 

BY-PRODUCTS 

Citrus Fruits Find 
Uses in Industry 

A considerable amount of re¬ 
search has been conducted on the 
problem of finding a use for citrus 
fruit surpluses and wastes As a 
result, many new products have 
been developed, among which are 
the wines and liquors announced 
m these pages some months ago, 
which were developed by the 
Bureau of the Department of 
Agriculture Also, new and better 
types of citrus-fruit juices and oils 
have been developed These by¬ 
products have found a ready mar¬ 
ket in industry, medicine, and agri¬ 
culture 

Citrus juices are popular in the 
beverage and dairy industries 
Citric acid from lemons, another 
best-seller by-product, competes 
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with Italian unports for use in bev- 
eraiges, l«mon and orange oils for 
bakery goods, candy, and flavoring 
Sodium citrate is used by the 
dairy industry Citrus pectin, from 
the white pulp of citrus fruits, adds 
creaminess to malted milks and 
soft drinks Pectin has been found 
valuable, too, as a blood coagulant 
and as a stabilizer for the barium 
sulfate used in digestive X-ray 
work and as a detoxication agent 
Pectates, close cousin to pectin 
chemically, have application in 
paper-treating, in rubber produc¬ 
tion (for creaming latex), and in 
quenchmg steel more cheaply 
Soon to appear is a new vitamin. 
Vitamin P (citrin), prepared from 
lemon and orange derivatives, now 
being submitted for clinical use 
“Squeal-of-the-pig” is citrus meal, 
made from the dried peel and pulp, 
fed to dairy and beef cattle, poultry, 
sheep, rabbits, and goats 

MACHINE CLUTCH 

For Cone-Drivon Machines 
Makes Speed Change Easy 

Four-speed transmissions for ap¬ 
plication to cone-driven machine 
tools are announced by the Western 
Manufacturing Company They 
make changing from one speed to 
another as easy as when driving 
an automobile There are three 
models—a “Master” for 1 to 5 
horsepower, a “Major” for 5 to 10 
horsepower, and a “Super” built to 
specification for machines requir¬ 
ing larger than 10 horsepower mo¬ 
tors It is built for heavy loads with 
the transmission case and covers of 



semi-steel castings and th# gears 
and spline shafts of alloy steel, ma¬ 
chined to close limits and ground 
All of the moving parts run in an 
oil bath. 

BALANCE 

A LOW-PRICED, compact balance, 
that can be readily dismounted and 
stored in a laboratory drawer is 
announced by the Clay-Adams 
Company This instrument has 
been designed to meet the needs of 
all balance technique, and at a 
price within the reach of the stu¬ 
dent m chemistry It is supplied 
with brass weights. 

In use, the upright beam support 
is inserted into a metal socket in 
the box and the beam placed upon 
it An eccentric beam release 
brings the pans to rest Capacity 
is 100 grams; sensitivity 5 milli¬ 
grams, beam, 7 25 inches long with 
steel knife edge, support for beam 
IS an agate bearing Pans are 3 25 
inches in diameter, and are notched 
to support test tubes 

SOLDERING 

Stainless steel, beryllium alloys, 
brass, copper, bronze, and other 
metals may be easily soldered 
when Geko Acid-Free Soldering 
Compound is used This is a new 
product developed by Geko Chemi¬ 
cal Company 

Geko is free of any mineral acid 
and is therefore non-corrosive if 
used according to directions It 
makes the first cleaning of the 
metal unnecessary for it creates a 
perfect and lasting bond even on 
oxidized surfaces It may be used 
with soldering iron, open flame, or 
even a match, as its melting point 
IS quickly reached 

LINKED PLASTICS 

Ingenious Method for Molding 
Plastic Chains 

Weldless chams of Tenite are 
an outstanding accomplishment in 
the art of plastic molding They 
are the first plastic chains of this 
type, and were made possible by 
the molding properties of Tenite 
combined with an ingenious mold 
design 

The chains are shown in our il¬ 
lustration in both cast and finished 
forms The mold design auto¬ 
matically elimmates any cutting, 
threading, and cementing of the 



Chain as cast and as finished 


links—operations that are neces¬ 
sary in making the more common 
welded plastic chains Severing 
the links from the runners of the 
casting IS the only finishing re¬ 
quired 

AUTOMATIC 

Carbon Arc ProcMs 
Makes Better Weld 
Saves Time 

Automatic carbon arc weldmg is 
reported to have many advantages 
in the construction of aluminum 
tank cars at the American Car and 
Foundry Company plant at Milton, 
Pennsylvania The automatic pro¬ 
cess permits faster construction 
and a considerably better quality 
weld, together with marked free¬ 
dom from distortion This develop¬ 
ment was motivated by a desire to 
improve quality, not to lower costs 
which are practically unchanged 
because the increased flux cost 
cancels the labor saving 

Since no beveling of plate edges 
IS required, the full thickness of 
metal is utilized in the welding by 
simply butting the square edges 
together, greatly simplifying the 
set-up of the work The welding 
time per tank is noticeably shorter 
than previous methods since the 
automatic weld is made in two 
passes instead of the three formerly 
used. The fact that automatic weld¬ 
ing permits welds of complete 
overlapping penetration accounts 
for the greatly improved quality of 
the weld The aluminum tanks 
manufactured by the American 
Car and Foundry Company have, 
for the most part, been utilized 
for glacial acetic acid service. This 
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IS the basic material for the manu¬ 
facture of rayon and non-inflam¬ 
mable film. Two of the aluminum 
tanks have also been put into 
service for carrymg peroxide 
These were constructed of 2-S 
(99 5 percent alummum). The 
remainder of the tanks, for acetic 
acid service, were constructed of 
3-S aluminum (97 5 percent alumi¬ 
num). 

RING 

Comparison Tssts of Metals 
Under Heat 

A BELL made of ordinary materials 
gives off a dull thud when struck 
after being heated to a high tem¬ 
perature A new metal, called K- 



Teat by rinc 


42-B, developed in the Westing- 
house Research Laboratories, gives 
off a brilliant tone under the same 
circumstances This new metal is 
therefore being used for compar¬ 
ison tests of metals 
In our accompanying illustration 
a bell made of steel is shown at the 
left while one made of the new 
metal is at the right, both having 
been heated to a high temperature 
While still very hot, the steel bell 
at the left gives off a dull thud be¬ 
cause of the inelastic movement of 
its atoms which converts the energy 
of its vibrations into additional 
heat 

TESTING WELDS 

Magnatic Dust Rsveals 
Tiny Cracln 

Cracks which tend to develop 
during cooling of a welded joint 
can be dangerous even though ex¬ 
tremely small, since large stresses 
that are set up in the vicinity of the 
flaw lead to the extension of the 


crack in the metal. One of the suc- 
cemful non-de*truetive means of 
testing welds for flaws is the mag¬ 
netic method. Under suitable con¬ 
ditions very fine surface and sub¬ 
surface flaws as small as 1 by 10-' 
centimeters can be detected by this 
method 

The principle of the method de¬ 
pends upon the fact that the 
presence of a fault m a magnetized 
specimen will cause distortion of 
the magnetic field on the surface 
of the specimen. The magnetic 
susceptibility of the fault is much 
lower than that of the sound metal, 
and the flaw acts as an air-gap, the 
magnetic flux at this point bemg 
diverted into the surroimding ma¬ 
terial The leakage field at the flaw 
can be more strongly detected the 
nearer the flaw is to the surface 
The greatest depth at which flaws 
can be detected is about 0 5 of an 
inch. 

Best results are obtained with a 
direct current magnetizing field 
where the flux passes through the 
flaw at as near 90 degrees as pos¬ 
sible The type of metal used will 
determine whether or not the mag¬ 
netizing current can be turned off 
while testing the weld. The detec¬ 
tion of flaws in the weld is accom¬ 
plished by means of fine iron dust 
which IS applied to the surface of 
the magnetized specimen. These 
particles will then move to a point 
where there is a large leakage field 
or a flaw The dust may either be 
blown or sifted onto the specimen, 
or suspended m a suitable light oil 
which is poured or sprayed onto 
the specimen The smoother the 
surface tested, the more clearly 
will cracks be shown—H Htrst, 
The Commonwealth Engineer and 
Highway Research Abstracts 


CORES 

Wetting Agent Rcducee 
Machining of CasiingB 

Aon-fehrous metals can now be 
cast m smooth, fine cores at a con¬ 
siderable saving in time. This is 
accomplished by the addition of a 
small percentage of Sulfatate, a' 
new type of wetting agent manu¬ 
factured by Glyco Products Com¬ 
pany, Inc. 

The ordinary core for casting 
non-ferrous metals is usually a 
combination of silica, sand-clay 
binder, and linseed oil. This type 
of core is very rou^ and neces¬ 
sitates a great deal of machining 
to finish the castmg. If after bak- 


mg the core, it la dipped into a solu¬ 
tion consistog of one pint of mo¬ 
lasses, 10 pounds of graphite, one 
pound of Sulfatate, and water nif- 
flcient to make five gallons, and 
then re-baked, the core will present 
a smooth surface, and the casting 
made from it will require little if 
any machimng. 

The addition of the Sulfatate 
eliminates the necessity of hang- 
mg the core so that the excess mo¬ 
lasses-graphite mixture will drip 
off The core, when it is withdrawn 
from the solution, breaks cleanly. 

CUTTING 

Cemented Carbide Tocds 
Now Standardised 

P ROBABLY every user of cutting 
tools has looked forward to the 
time when he could enjoy the many 
recognized advantages of cemented 
carbide tools without the necessity 
of a large investment in special 
tools Although the longer service 
life of cemented carbide tools has 
proved that they do actually “low¬ 
er the cost per piece,” yet the 



Bonded edges of cemented 
carbide in a standard tool 


necessarily higher price of special¬ 
ly-made tools has limited their use 
on short jobs and general tool room 
work 

Announcement has been made by 
the Wesson Company of a complete 
line of standard carbide cutting 
tools At present, these standard 
cemented carbide tools include 
reamers, shell reamers, core drills, 
end mills, counterbores, and in¬ 
serted blade milling cutters. They 
are produced by a process which 
has involved the development of a 
new treatment for shanks and 
bodies. An important feature Is 
hardening at temperatures whidi 
do not injure the bond or the car¬ 
bide insert. 
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FLUORESCENCE 

Tra New York World’s Fair offers a great spectacle 
of Illumination, but, more than that, ilfhas been a 
proving ground for new and improved lighting equip¬ 
ment. If full advantage were taken of the new light 
sources available and the general level of illumination 
were to be raised to adequate heights, lighting would 
be revolutionized. 

Take just one item—the fluorescent lamp Here is 
an efficient and practical source of daylight lightmg 
Invisible ultra-violet energy, produced by an arc, is 
converted into visible light tlwough the medium of 
fluorescent powders lining the tubes Older practice 
was to coat incandescent bulbs to strain out all un¬ 
wanted rays, and this was ineflficient The new lamp 
produces about 40 lumens per watt, the household 
filament only 15 lumens 

Being unexcelled for color discrimination, the fluo¬ 
rescent lamp IS used for matching leaf tobaccos, in¬ 
spection and pairing of hosiery, and inspection of 
color proofs Because powders can be selected to give 
different colors, progressive merchandisers have a new 
field for color utilization at their disposal The lamp 
radiates only one fourth as much heat as an incandes¬ 
cent lamp, hence it has special value for the food 
industries and for show-case lighting of perishables 

The fluorescent lamp is a special purpose light, not 
a substitute Many units are needed for high levels of 
illumination, despite the high lumens per watt, be¬ 
cause the lamp is a low-wattage type Equipment and 
installation costs are higher than for ordinary lighting, 
but an expanding use is bringing these costs down 

INFRA-RED DRYING 

Not to be credited to any Fair is the infra-red drying 
lamp, now spreading through industry. Upwards of 
35,000 of them are used to dry automobile bodies and, 
havmg proved their merit in that industry, they are 
now saving time in the drying of resins, inks, blue¬ 
prints, paper, and latex Small portable units have 
been developed for drying re-decorated wall surfaces 
and trim in buildings. These units reduce idle time of 
office space. 

The radiant energy near the mfra-red region of the 
spectrum has a peculiar penetrating quality. It goes 
right through a paint surface to dry it from the inside 
out. Thus no outer skin fcHms to retard the process It 
works quicker on dark surfaces than light, on rough 
surfaces faster than smooth ones. No air circulation 
is required, hence the hazard of dust movement is 
reduc^. Installation costs are relatively low because 
standard wiring and sockets are used 

RADIANT HEAUNG 

Looks as though the same rays which dry the 
lacquers on automobile bodies would be harnessed to 
heat buildings. There are severed radiant heating in¬ 
stallations in this muntry, more in Europe, and com¬ 
mercial interests are getting behind it. There is much' 


to recommend it for far wider use in this country. 

The principles involved in radiant heating were dis¬ 
cussed at length at the time of an earlier push (Decem¬ 
ber 1936, page 335), but here is a brief r68um6. Radiant 
heat is a wave of pure energy which warms objects 
without heating the intervening air You feel it when 
you stand m front of a pot-bellied stove, a fireplace, or 
in the sun in the wintertime In the path of these rays, 
man can be comfortable even though surrounding 
temperatures are low, because the rays are strong 
enough to prevent dissipation of bodily heat faster 
than it can be generated 

Early installations called for pipes imbedded in 
ceilings Through these pipes warm water flowed, and 
the warmed ceilings radiated heat downward to en¬ 
velop the occupants A less common installation has 
metal wall panels heated with water, but this requires 
four heated surfaces per room Newest idea is to imbed 
pipes in the floors Water, heated to 85 degrees, 
Fahrenheit, flowing in pipes, is intended to produce 
a 65-degree room temperature which is adequate for 
comfort. 

Claims for this type of heating are many and well- 
founded Installation costs are higher than for con¬ 
vection heating, but there is a savmg in fuel, running 
as high as one third, greater bodily comfort, better con¬ 
trol of humidity Complete concealment of heating 
apparatus is an added advantage. Offsetting to some 
degree the higher initial cost due to piping is a possi¬ 
ble saving in cost of healing plant. Likewise, need for 
alr-conditioning systems is virtually eliminated 

Apropos of radiant heating is a home-coolmg experi¬ 
ment which simply reverses the process Room walls 
are covered with two black panels and a layer of alu¬ 
minum foil. The foil reflects heat to the black panels 
which absorb it, and both panels and foil are cooled 
to a temperature of 50 degrees by concealed pipes A 
marked reduction in operating cost of air conditioning 
IS claimed for this system 

SHOCKING NEWS 

The extreme dislike for electrical shock which live¬ 
stock manifest is the cause of some concern among 
woven wire fence manufacturers 

A single strand of electrically charged wire will keep 
horses, cattle, and pigs just where you want them. One 
or two good shocks will condition animals to give the 
fence a wide berth Ergo, farmers are favoring the 
single wire instead of woven wire fence because of the 
generous cost savmg. Actual installation figures are 
hard to get, but estimates of controller sales give a 
good indication Sales have jumped from some 14,000 
to 75,000 in four years and the total sales of controller 
devices, including home-made shocking devices, for 
this period is put roughly at 335,000. Probably no less 
than a quarter million miles of electrified fence is m 
operation. 

How much of a headache is this for manu<’acturers’ 
Not as severe as one might think. There is substitution 
which has cut into woven fence volume, but much of 
the electric fence is clear gain The temporary use for 
utilizing pastures, making exercise pens, lanes, and 
after-harvesting gleaning areas, means additional wire 
sales Also, the way is opened to fence large areas 
hitherto prohibitive from the cost standpomt A rapidly 
growing use is for protection of existing fences. It will 
take time to strike a loss and gam tonnage balance. 
Meanwhile it is a boon to farmers and Jive-stock 
raisers. 

— TiUdif^ H. SttM, 
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Maestro of the Atom 

Lawrence Had on Inspiration. So Science 
Now Has the Cyclotron for Smashing Atoms 


LORING A. SCHULER 

0 ^E night, n years ago, a young 
associate professor named Er¬ 
nest Lawrence sat m the University 
of California Library, plowing 
through reports of experiments in 
physics Mostly they Were routine, 
but one caught his eye 

The experimenter had hitched 
together two long vacuum tubes, 
and the speed of the electrified par¬ 
ticles had been measurably stepped 
up as they jumped from one tube 
to the other Why, Lawrence 
thought to himself, only two 
tubes’ If the fellow had hitched up 
ten, wouldn’t he have got the im¬ 
pelling force of a million volts'^ — 
enough, perhaps, to smash atoms’ 
But ten tubes in a straight line 
would be impossibly long. Why 
not, instead, a circular vacuum 
chamber, with two half-round 
shallow copper boxes, shaped like 
the halves of a pill box cut down 
through the middle, as electrodes’ 
Oscillating electric current would 
shift rapidly from one box to the 
other, a magnet would straddle 
the chamber, at right angles If 
his theory was correct, the same 
small voltage, used over and over 
again, would give charged par¬ 
ticles a series of electric pushes, 
while the magnet would keep them 
going round and round in a com¬ 
pact spiral, something like the 
spiral on a phonograph record And 
thus the hopelessly long device 
Lawrence had first thought of 
could be made practicable after 
all The particles would go faster 
and faster, until perhaps they 
would pile up the speed needed to 
crack atoms 

That was the birth of the cyclo¬ 
tron, for which the same Ernest 
Orlando Lawrence has been 
awarded the great Nobel Prize m 
physics as the world’s number one 
atom smasher 

Today with two huge cyclotrons 
that he has built at Berkeley — 
vastly bigger and infinitely more 
complicated than what he dreamed 


of that night in the library — he 
IS helping to solve some of the 
most fundamental iind mysteri¬ 
ous problems of science 

And, in the unpredictable man¬ 
ner of scientific discovery, what 
started out to be abstract research 
IS turning out to have such practi¬ 
cal value that today medical doc¬ 
tors, chemists, biologists, botanists, 
entomologists and a great many 
other scientific gentlemen are all 
thumbing rides on the cyclotron 
because it promises to take them to 
places they have never been able 
to reach before A powerful ray is 
under experimental use as a hope¬ 
ful weapon against cancer Arti¬ 
ficially irradiated substances, with 
properties like those of radium, are 
being created for the study of 
growth and the treatment of 
various ailments, while in the field 
of agriculture plants are being 
made to tell how they absorb nour¬ 
ishment and make starch and sugar 
These are measurable gains in 
life and health and wealth But 
there is much more, Lawrence 


knows, to be found beyond the 
frontiers that he has already ex¬ 
plored, so now he is getting ready 
to build another atom-smasher, 20 
times as big as his biggest, with 
which he confidently expects to be 
able to reveal Nature’s secret 
source of energy, tap enormous 
new supplies of power for industry, 
and transmute the elements by this 
modern alchemy 

For 25 centuries, men of science 
believed there was a basic, indi¬ 
visible particle of matter, the atom, 
out of which all things were made 
Then, only a generation ago, evi¬ 
dence piled up to prove that each 
atom was like a tiny universe, with 
a nucleus at the place of the Sun, 
and electrons whirling round it 
much as Venus and Earth and Mars 
and Jupiter and the rest of the 
planets whirl around the Sun All 
the electrons were identical 

F rthermore, It was discoveied 
that there were as many kinds 
of atoms as there were basic sub¬ 
stances — hydrogen and oxygen 
and sulfur and zinc and tin and 
copper and silver and gold and 
radium, and so on to the number 
of 92 in all, which were called 
elements What made each one 
different from the others in chemi¬ 
cal properties was the number 
of electron planets that each 
individual atom had spinning 
round its nucleus sun Hydrogen, 
for example, had one electron, 
oxygen had eight, copper had 29, 



The 220-ton cyclotron at the University of California. The bis chunky 
rectanfle, with vertical pole-pieces in its middle, is the huge magnet 
Between these pole-pieces is the main, ‘'bnslnesa” part of the apparatus, 
the circular vacuum chamber containing two electrodes, also the apace 
where projectile particles are speeded up. Power source is on baleony 
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The same cyclotron viewed from the power supply house on the balcony. 
Nearer cylinder is a vacuum chamber down which particies finally speed 


tin had 50; gold had 79; radium had 
88, and uranium, heaviest of all, 
had 92. The elements are known in 
science by those “atomic numbers ” 
But strangely enough the elec¬ 
trons, which are charged with 
negative electricity, could be re¬ 
moved without essentially chang¬ 
ing the character of the atom It 
would still be an atom of gold or 
iron, for example So, the re¬ 
searchers said, there must be some¬ 
thing in the nucleus, with its posi¬ 
tive electric charge, that we don’t 
know about, and inquisitively they 
turned experimental guns against 
the little sun that was the center 
of each atom universe Did the 
nucleus, too. have smaller parts’ 
They found that it did, and named 
those parts protons and neutrons 
And said that here at last were the 
elemental building blocks out of 
which everything in the world was 
made Meat and potatoes, gold and 
iron, oil and water — all substances 
were made of the same protons, 
neutrons, and electrons, arranged 
in different patterns TTiat state¬ 
ment still stands, though Lawrence 
may find something else when he 
has built his bigger cyclotron 
But, it may be asked, how did 
the scientists themselves discover 
all this about particles which they 
could not see’ Mostly by the pains¬ 
taking accumulation of evidence 
They could take photographs of the 
tracks of particles in motion, show¬ 
ing streaks like tiny comets, and 
they could “hear” two particles 
collide in a vacuum when the 
effect of their collision was ampli¬ 
fied and converted to sound 

It IS easy enough to strip the 
electrons from an atom The an¬ 
cients did It, though they didn’t 
know it, in that first electrical ex¬ 
periment of rubbing amber with 
a piece of cloth But smashing a 
nucleus is quite a different matter 
More than 2,000,000 atoms could 
lie in a straight line across the dot 
over the letter ». And each nucleus 
occupies no more space in its atom 
universe than a fly in a cathedral 
The protons and the neutrons are 
held together by forces of enor¬ 
mous strength. Here is the store¬ 
house of atomic power. To sepa¬ 
rate the particles, so that the power 
could be released, would take pro-_ 
digious energy, "niat was why Er-* 
nest Lawrence, back in 1929, was 
yearning for a million volts 
Scientists were pretty well 
agreed that only an atom could be 
used to smash another atom. If one 
lot of atoms, they figured, could be 
made into high-powered, high¬ 


speed bullets and fired at another 
lot of atoms, those that were hit 
might be smashed The problem 
was how to get the necessary power 
and speed A couple of German 
physicists built an elaborate ap¬ 
paratus to harness the lightning, 
they might have had something if 
they could have manufactured 
thunderstorms at will 

T he virtue of Lawrence’s idea was 
its comparative simplicity Along 
in the spring after that night when 
he made his first sketch in the li¬ 
brary, he got around to making a 
model of the device, exactly fol¬ 
lowing his original specifications 
It was only six inches in diameter 
— a couple of D-shaped shallow 
copper boxes, mounted between 
circular pieces of glass and sealed 
with red sealing wax But when 
the air was pumped out and a bor¬ 
rowed magnet was held at right 
angles to it and the current was 
turned on, particles actually did 
spiral round and round at mcreas- 
ing speed The thing worked 
Later, he built another one, a 
little bigger, and that worked, too, 
with even higher velocity Still, 
he wasn’t smashmg any atoms, but 
he was speeding up electrified 
particles to greater and greater 
velocities 

For this he needed a magnet of 
tremendous size, and, though mag- 
gets like that don’t grow on trees, 
he was lucky enough to find one 
that had been junked in California 
when the Chmese government 
failed to pay for a radio broadcast¬ 
ing outfit of which it was a part 
It weighed 74 tons. 

There were exciting days an<^ 


nights in the dusty old radiation 
laboratory at Berkeley while the 
first working cyclotron was being 
built Discouragements when it 
wouldn’t perform according to 
schedule, cheers when the difficul¬ 
ties were overcome Parts melted 
off under the terrific heat that was 
generated, and were replaced by 
water-cooled contrivances, Law¬ 
rence was everywhere, driving his 
small crew of helpers, working like 
a madman himself, taxing even his 
own great mgenuity to devise ways 
of getting results without spend¬ 
ing money 

But it worked' It really did 
smash atoms It did more than 
Lawrence or anyone else had ex¬ 
pected it would Weirdly, it per¬ 
formed unexpected transmuta¬ 
tions Sodium, with an atomic 
number of 11, became magnesium, 
12, by capturing a neutron out of 
a heavy-hydrogen nucleus that 
was shot at it Aluminum, 13, be¬ 
came phosphorus, 15, by swallow¬ 
ing an electrified particle of heli¬ 
um Nitrogen, 7, dropped a helium 
nucleus and became boron, 5, 
when It was bombarded with 
neutrons There were even more 
complicated changes, and as time 
went on the laboratory workers 
found that they could make five 
different substances out of any ele¬ 
ment that they put under fire in 
the cyclotron — they could add or 
subtract one number or two, pro¬ 
ducing absolutely different ele¬ 
ments, or they could make a vari¬ 
ation of the original material. 

Other things happened, too 
After being bombarded by the cy¬ 
clotron’s fast-flying particles, all 
the lighter elements, at least, de- 
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veloped the curious power of 
throwing ofT rays, which only 
radium and its immediate family 
can do in nature. They were, in 
scientific terminology, “radioac¬ 
tive." 

That calls for some explanation, 
which for the sake of clarity must 
start with the operation of the 
machine itself. 

Into the very center of the cyclo¬ 
tron, between the two semi-cir¬ 
cular hollow copper boxes, is 
admitted a stream of atoms of hy¬ 
drogen or heavy-water hydrogen 
or helium. A tungsten filament 
ionizes them—that is, strips off the 
electrons, leavmg the nuclei as 
naked positive charges They are 
caught up by the alternating 
80,000-volt electric field from the 
cyclotron’s powerhouse. But as 
they start off m a straight line, the 
powerful electro-magnet swmgs 
them mto an arc Then when they 
dash across the gap between the 
two D-shaped boxes, the quickly 
reversed voltage picks them up and 
kicks them on again 

A HUNDRED or more times this 
happens Round and round the 
ions spiral in ever-widenmg circles, 
picking up speed at each half turn 
while the voltage reverses some 
20,000,000 tunes a second. It is the 
principle of the old rope swing— 
with the original 80,000 volts mag¬ 
nified by each hundred half circles 
of acceleration to 8,000,000 volts. 
And by the time they reach the 
outer edge of the copper boxes the 
particles are traveling at a speed of 
18,000 miles a second, which is 35,- 
000 times faster than a rifle bullet 
At the exit, a target is set up, 
smeared with sodium or phosphor¬ 
ous or some other element. The 
speeding ions strike the quiet 
atoms in the target, and, though 
the aim is inexact, two quadril¬ 
lions — 2,000,000,000,000,000 — of 
bullets every second, concentrat¬ 
ing on a target of two square 
inches, are bound to make some 
direct hits. 

When an atom is “smashed," the 
protons and neutrons in its nu¬ 
cleus are rearranged Here, for ex¬ 
ample, 18 an atom of boron A phy¬ 
sicist would draw the picture of 
its nucleus as a circle, with ten 
little spheres inside, five of them 
repre.senting protons and five of 
them neutrons The atom is hit in 
the cyclotron by a charged par¬ 
ticle of heavy-water hydrogen, 
known as a deuteron, which may 
be drawn as a circle containing 
two little spheres, one a proton 
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and one a neUtnm. The boron and 
the deuteron combine. There are 
now six protons and six neutrons, 
which make carbon. One substance 
has been transmuted into another 
The new hot carbon throws off one 
neutron at once, in its effort to re¬ 
gain stability, just as boiling water 
throws off steam m an effort to get 
cool But it still has an excess of 
energy, and some time later it will 



The vscnum chamber nnlt re¬ 
moved from the apparatus, with 
its top off. Inside it are the two 
semi-circular. D-shaped elec¬ 
trodes, separated by a narrow 
gap and each supported by a 
heavily insulated support. Pipe 
flttluf connects with the vacuum 
pump line. Next to rlcht is the 
deflector, then one of four cast¬ 
ers on which the entire nnlt may 
be rolled from between the pole- 
pieces of the magnet. Nearer the 
reader are the window for par¬ 
ticle exit and the target holder 

throw off still another particle. 
That is radioactivity. 

Some elements expel these ex¬ 
cess particles almost immediately. 
Others let them stay for a while, 
and then toss them out, perhaps in 
a mmute or an hour or a matter 
of years. Nature abhors instability, 
and each atom tries to regain the 
stability that it lout when new par¬ 
ticles crowded into its family circle 
The cyclotron makes radioactive 
substances easily, and from many 
elements The doctors pounced 
upon it quickly when that was dis¬ 
covered Radium is very rare and 
very costly. It can be dangerous 
as well as beneficlent. The artificial 
radioactive substances hgVe a 
shorter active life than radium, 
which is an advantage because 
they can be used hitfemally with 
less danger. And besides they cost 
a great deal less—a day’s bombard¬ 
ment of a common salt produces 
radioactive salt that for a day or 
two will do the work of several 
hundred thousand dollars’ worth 
of radium 

Twenty departments of the Uni¬ 
versity of California are now de¬ 
manding radioactive products 
from the cyclotron for their own 


studiei. Biologists are using them 
to study growth and metabolism. 
Botanists are having fertilizers ir¬ 
radiated, so that they can find out 
how growing plants use these 
"labeled atoms.” With radioactive 
carbon they are learning how 
plants combine carbon dioxide, 
water, and sunshine to make starch 
and sugar. In insect research, so¬ 
dium IS traced through the pests. 
In industry, radioactive hydrogen 
IS helping to perfect petroleum re¬ 
fining, and radioactive salt can be 
used instead of radium and X-rays 
to find defects in battleship armor 
There’s more and yet more 
Beryllium atoms under bombard¬ 
ment give up neutrons in such 
great quantities that a healmg ray, 
somethmg like the X-ray or the 
gamma ray of radium, has become 
known The doctors have already 
used this neutron ray with fair 
success to halt the wild growth of 
cancer cells m animals, and some 
of them believe it offers the most 
powerful weapon against human 
cancer that has yet been found 

B ecause of the medical value of 
both the neutron ray and the 
radioactive substances, a new cy¬ 
clotron, with a magnet weighmg 
220 tons, was built on the Berkeley 
campus last year, and 35 other 
cyclotrons have been built m other 
states and other nations 
Lawrence’s next cyclotron will 
be tagged for fundamental re¬ 
search, to unfold the secrets of 
atomic power and transmutation. 
Its construction will take three 
years, and will cost $1,400,000, of 
which $1,150,000 have already 
been given by the Rockefeller 
Foundation. Its magnet will weigh 
4900 tons It will generate 100,- 
000,000 electron volts, perhaps 
much more. It will be built high in 
the Berkeley hills, and its opera¬ 
tors will huddle in an underground 
control room, 150 feet away, when 
the machine is running. 

So powerful an engine of atomic 
disintegration is dangerous as well 
as useful. Even the present big 
cyclotron—one twentieth the size 
■ of the one to come—Is treated with 
respect by scientists. Flve-loot- 
thick walls of lead and water pro¬ 
tect them from flying neutrons. 

When the cyclotron Is running 
nothing moves except the atoms 
whirling In the vacuum chairdaer, 
and you couldn’t see them even if 
you were at the heart of the ma- 
diine. If you should stldc your 
hand into the deuteron beam which 
is sometimes released as a spec- 
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tacular stream of bluish-lavender 
light you would be burned as if 
you had fooled with a blow torch 
Will mdustry eventually be able 
to harness atomic power’ There 
are two ways in which this might 
conceivably coma about. Both have 
been sufficiently proved to take 
them out of the class of pure 
theory; neither is at all near to the 
stage of practicability now 

The first is energy produced by 
fission, or sphttmg, of an atom 
Within the past year, atoms of 
uranium 235, an isotope, or va¬ 
riety, of the heaviest of all ele¬ 
ments, have been split by neutron 
bombardment, which divides them 
into types of other lighter elements, 
with the release of immense en¬ 
ergies On paper, the splitting of 
a uranium atom produces 50,000,- 
000 times the energy release re¬ 
sulting from the burning of an atom 
of carbon in coal, though re¬ 
searchers quickly reduce this ra¬ 
tio to 17,000 because of scarcity 
and other factors The released en¬ 
ergy from uranium manifests it¬ 
self as heat, and if enough could 
be had steam could be produced 
to run factories 

The trick will be to brmg about 
what is called “chain reaction,” 
which seems possible because when 
uranium 235 splits excess neutrons 
come out, and these, in theory, will 
attack other atoms and start a 
chain disintegration with a cease¬ 
less and increasing flow of heat 
So much for theory On the basis 
of facts now known, coal isn't 
likely soon to be supplanted by 
uranium Only uranium 235 will 
split and very little of this has been 
purified, an increase in consump¬ 
tion would boost the price out of 
sight; and, last but not least, ura- 
mum has a disconcerting high- 
explosive quality—^because of 

which the Nazis are trymg to lay 
hands on all the uranium they can 
find 

T hk other theoretical method of 
squeezing power from the atom 
Is by annihilation Two electrons 
will dismtegrate into a wave of 
energy when they collide. From 
this, physicists reason that a far 
greater emission of energy would 
result if they could make the heav¬ 
ier protons and neutrons kill therfi- 
selves off in the same way. 

Lawrence has written; “A 
simple calculation according to 
the relativity theory shm*^ that 
a glass of water, if completely de¬ 
stroyed and converted into useful 
energy, wotild yield,more than a 


billion kilowatt hours, enough en¬ 
ergy to supply a city vdth light and 
power for quite a time.” 

The released energy, if it could 
be produced at will, would be in 
the form of heat, which could then 
be used to make steam, to turn 
generators, to make electricity for 
the use of industry. 

Lawrence also says “When we 
can produce atomic projectiles of 
lOOfto 200 million volts, we shall 
be able to unloose new energy, in 
light and heat We shall have new 
riches perhaps more important 
than those we have already found 
Radium gives off enough energy to 
raise its own weight of water to 
boiling temperature every hour, 
and it continues to do this for thou¬ 
sands of years. There is reason to 
hope that we shall find the means 
of releasing the vast store of en¬ 
ergy in the nucleus of commoner 


into its Technical Details 

T he cyclotron is a sort of elec¬ 
trical slingshot for imparting 
high velocities to sub-atomic par¬ 
ticles, in order to crack atoms apart 
by shooting these projectiles at 
them 

The accompanying drawmgs re¬ 
veal the essential workings of the 
cyclotron Inserted between the 
pole-pieces of the big powerful 
magnet, but otherwise not con¬ 
nected with it, is the vacuum cham¬ 
ber, shown in one of the photo¬ 
graphs of the previous article The 
two “D’s,” so-called by physicists 
because of their obvious shape, are 
semi-circular, hollow, shallow 
boxes, which are wide open along 
their straight facing sides They 
do not touch the chamber As the 
diagram shows at its left side, they 
are connected, as capacities, to a 
radio-frequency oscillator circuit, 
through an Inductance. 

To outline the essentials of the 
cyclotron let us assemble and op¬ 
erate it. First, the cover of the 
vacuum chamber shown in the 
photograph in the previous article 
is replaced and sealed, the cham¬ 
ber is inserted between the poles 
of the magnet and the interior is 
exhausted to a hi^ vacuum. Then 
a small amount of some light gas. 


substances Indeed, this is more 
than a hope; it is already a likely 
possibility ” 

Co-workers in the laboratory 
call Lawrence the “Maestro.” He 
is a big man, tall and broad of 
shoulder, with eyes that are al¬ 
ways busy behind his low-set 
spectacles, and a big, wide, tooth- 
filled laugh He plays a good hard 
game of tennis, has a cruising boat 
on San Francisco Bay that he won’t 
take out unless there is rough water 
to make things exciting Most of, 
all he’s curious and generous and 
honest, sharing each triumph of 
achievement with associates who 
love to work with him 

At 38, he is in the top flight of 
great physicists, and, as one friend 
wired him on the day the Nobel 
award was announced “Dear 
Ernest, your career is showing 
promise ” 


like helium or hydrogen, is al¬ 
lowed to enter the chamber At the 
center some of its atoms reach a 
tungsten filament which, like any 
hot body, gives off electrons Since 
this filament is maintained at a 
negative potential with regard to 
the chamber, these electrons are 
pushed off. ’They collide with the 
gas molecules and ionize them 
These ions are to be the atom- 
smashing projectiles. 

Now to "put the ball in play ” 
One ion, a particle having a posi¬ 
tive charge, is assumed to be near 
the center—about where the spiral 
starts in the diagram. At this in¬ 
stant in the operation of the high- 
frequency oscillator the upper D 
(upper, that is, on the page) has 
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attained its maximum negative po¬ 
tential—perhaps 90,000 volts 
Therefore the particle is attracted 
toward it It does not travel straight 
toward it but is forced mto a curve 
by the powerful uniform magnetic 
field passing vertically through the 
vacuum chamber lying between 
the pole-pieces. Because the D is 
hollow and has no wall along its 
parallel side, the particle does not 
hit the D, even when it reaches it. 



Plan showing main elements of 
a cyclotron’s vacnnm chamber 


but simply enters its open interior 
space This space is practically 
field-free, but momentum carries 
the particle ahead and the mag¬ 
netic field curves it on around. Just 
as it emerges from the D, the high- 
frequency oscillator has changed to 
its opposite phase and the particle 
therefore is drawn again across the 
gap, acquiring a doubled velocity 
as it IS attracted 

The rest, for some 100 revolu¬ 
tions, is simply a repetition of the 
same performances—kick after 
kick that adds increment after in¬ 
crement of speed (“multiple accel¬ 
eration’’) to the particle Why 
doesn’t it travel in a circle instead 
of an approximate spiral? Because 
the radius of its arc after each in¬ 
crease in speed is proportional to 
the new velocity 

All these things have been tak¬ 
ing place actually at the rate of 
20 ,000,000 swift kicks per second 
Just as the long-suffering particle 
has decided that existence for it 
hereafter must be just one revolu¬ 
tion after another, with no hope of 
ever attaining a permanent, fixed 
position in life, it has spiralled out¬ 
ward to the edge of the chamber 
Here there is a plate charged to a 
high negative potential, perhaps 
70,000 volts This pulls the particle 
aside and it dashes through a mica 
“window,” thick enough to exclude 
the outside air but “mostly hole” 
for smaller things, and flies at the 
atoms which it is to crack in the 
target chamber ’This particle has 
not, however, been alone, for tril¬ 
lions of similar particles have ac¬ 
companied It on the merry-go- 
round. How are they aimed at their 


target’ They are not individually 
aimed at all. It is more like throw¬ 
ing stones at a neighbor’s fruit tree 
in the dark when you were a boy 
—some of the stones hit some of 
the fruit —A G I 

ELECTRON VOLTS 

So Often Seen in Print — 

So Seldom Interpreted 

W HAT does this peculiar term sig¬ 
nify? Very loosely, velocity To 
most of us, electron volts are a new 
variety of volts How can volts 
mean velocity’ Lake many other 
common expressions, this is one 
that does not mean what it says 
any more, for illustration, than 
F 4 5 or F 8 really means speed in 
a lens, instead of a ratio that can 
in turn be interpreted in terms of 
speed The amount of kinetic en¬ 
ergy acquired by an electron when 
It has been accelerated through a 
potential difference of one volt is 
an electron volt. So electron volts 
aren’t a measure of speed, after all. 
but of energy. It is, however, one 
of our mental preferences that we 
like to thmk of kinetic energy in 
terpis of something else that we 
can more easily observe—that is, 
speed Should a newspaper re¬ 
porter correctly state that “two 
cars met head on, with the libera¬ 
tion of so-and-so many foot pounds 
of kinetic energy,” instead of “two 
cars met head on at 70 miles an 
hour,” he would lose his job It is 
true, nevertheless, that velocity it¬ 
self never smashed a car or even 
an atom—the kinetic energy in an 
object moving at a velocity is what 
does the smashing 

To convert electron volts into 
miles per second requires nothing 
worse than doing a patch of arith¬ 
metic the size of one’s hand, a com¬ 
plication in the calculations being 
the fact that the mass of a flying 
particle increases with its velocity 
(the “relativity” increase) When 
the particle attains velocities com¬ 
parable with that of light its mass 
becomes considerably greater. 

Another question is: “K the par¬ 
ticles used in cyclotrons are not 
electrons but other particles, ac¬ 
cording to the atom-smashing ef¬ 
fects desired by those who operate 
them, why is the term ‘electron’ 
volts used at all’” The electron volt 
as a unit of energy can be applied 
to other atomic particles because 
the charge on any such particle is 
an integral multiple of the elec¬ 
tronic charge. Here are some ex¬ 


amples of electron volts translated 
into terms of speed. An electron in 
a one-volt field would move at 369 
miles a second, a proton at 8.69 
miles a second, and a deuteron 
something over half as fast These, 
of course, would be slow, lazy par¬ 
ticles. In cyclotrons the speeds read 
more like scores of thousands of 
miles a second 

Sometimes confusing is the fre¬ 
quent terminology in sentences like 
the following “The atoms of ura¬ 
nium 235 are split, with the release 
of 175,000,000 electron volts.” 
Again the meaning is, simply, en¬ 
ergy It IS easier for the physicists 
to state it thus than in such terms 
as horsepower, though this could 
be done, and it would be as scien¬ 
tific Conversely, you could, after 
wrestling with some arithmetic, 
express the speed of your car in 
terms of electron volts, but it prob¬ 
ably wouldn't impress the judge — 
A G I. 

RAMAN EFFECT 

Theoratlcal Discovery Now 
Has Practical Value 

About ten years ago an Indian 
physicist. Sir C V Raman, using 
refined equipment, discovered that 
the light scattered by individual 
molecules is not all of the same 
frequency as the inadent light, but 
that a minute amount of this scat¬ 
tered light consists of different fre¬ 
quencies When light strikes a 
molecule and the electrons inter¬ 
act with it, sometimes a fleeting 
change is caused in the vibrational 
state of the electrons This sudden 
change causes the “springs” hold¬ 
ing the atoms together to jerk and 
so, part of the time, makes the 
atoms vibrate Thus, part of the 
energy of the incident light is con¬ 
verted into the vibrational energy, 
so that the light which leaves the 
molecule has a lower frequency 
than the incident light. 

The differences between the in¬ 
cident frequency and the various 
scattered frequencies form a pat¬ 
tern, a “Raman spectrum,” which 
is characteristic of the molecule 
doing the scattering The appear¬ 
ance of the Raman spectrum of a 
mixture of different molecules may 
tell a chemist what molecules are 
present in the mixture, while the 
relative intensities of the lines in 
the spectrum indicate the relative 
amounts of each. A number of new 
compounds have been discovered 
in this way. 
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WORKER’S WEALTH —Over half the “wealth” produced 
In motor plants goes to workers who build the cars —Auto¬ 
mobile Manufacturers Association, 366 Madison Avenue, 
New York, New York 

GRAPE-FRUIT OIL —An oil with a nut-like flavoi, use¬ 
ful in industry, cooking, and as a salad oil, is now being 
extracted from grape-fruit seeds—United States Citrus 
Products Station, Winter Haven, Florida 

FREEZING WATER —Experiments prove ttiat, contrary 
to a widespread impression, hot water does not freeze more 
quickly than cold water.— Science, p 384, (April 19, 1940) 

CHAMELEON’S TONGUE —A seven-inch chameleon can 
capture a fly 12 inches away without moving His artillery 
consists of a tongue longer than himself, a lightning-like 
sticky-tipped weapon which is shot out of the mouth in 
much the same way a watermelon seed can be shot from 
between the Angers Ring-shaped muscles contractmg 
suddenly on a sLppery, spike-like bone send the tongue 
forward-— Natural History, (May 1940) 

OZONE, NO BACTERICIDE —Ozone, regardless of where 
or how It is generated, has little or even no effect on bac¬ 
teria or germs— The Journal of the Amcrtcan Medical 
Association, p 1633 (April 27, 1940) 

ANT FORTRESS —A small South American tree, the bar- 
rasanta, is a fortress garrisoned by ants A ferocious species 
of ants invariably live in its hollow stem and rush furiously 
out to attack any man or animal that disturbs the tree — 
O L Haught, Smithsonian Institution 

SULFANILIMIDE —Experiments have shown that sul- 
fanllimide destroys disease germs by letting them kill 
themselves with the hydrogen peroxide they themselves 
create.— Science Service, (April 3, 1940) 

SMALL OIL PRODUCTION.—"Smce the foundation of 
the oil industry, the entire world’s production of crude oil 
would not All a hole a cubic mile in the earth ”—Dr. Gustav 
Egloff, Science, p S35, (June 7, 1940) 

KEEP GAS OUT OF THE EARS —Rubber ear caps are 
now being made to protect wearers against certam war 
gases which, if allowed to penetrate the inner ear, would 
make decontamination extremely difficult It is also 
claimed that they will protect the ear drum from blast 
— India Rubber World, May 1, 1940 

DANGEROUS AUTOMOBILE DOORS —Each year about 
300 persons in the United States fall to their death through 
doors of moving passenger automobiles which they open 
In order to slam them shut The rush of air swings the 
door completely open, pulling the person out of the vehicle 
—Statistical Bulletin, Metropolitan Life Insurance Com¬ 
pany, April 1940 

WE’RE NOT SO HUNGRY.—During 1939, the average 
person consumed something Like 100 pounds less food than 
the average person did m 1900 Today, electricity does 
work in factories, homes, and farms, which used to make 
people develop man-siz^ appietites.—Dr, O E Baker, 
U. S. Department of Agriculture. 

NEW INDUSTRIES.—Fifteen million Americans now 
work at jobs which did not exist in 1900 —Everett S. Lee, 
General Engineering Laboratory, Genera! Electric Com¬ 
pany. 

BETTER FREIGHT SERVICE—Today’s freight trains 
can do more work and do it better and in less time than 
those of 20 years ago. Freight cars average eight tons more 
in carrying capacity; locomotives average 43 percent more 
pulling power; and freight trains go 64 percent faster, oh 
the average —^Association of American Railroads. 
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TO FIND MORE OIL —Around 6000 geologists, geophysi¬ 
cists, chemists, paleontologists, and other scientiflc work¬ 
ers, are said to be engaged nowadays in the search for oil 
—Thomas A Boyd, speaking before The Franklin Institute, 
April 29, 1940 

FOREST FIRES FROM CARELESSNESS.—Only 10 per¬ 
cent of the forest Ares that bum more than 34,000,000 acres 
every year are due to natural causes, such as lightning 
The rest are man-caused —The American Forestry Asso¬ 
ciation 

RUBBER FROM HOME-OWNED PETROLEUM—“In 
1939, about 1,100,000,000 pounds of natural rubber were 
used in this country Over 200,000,000,000 pounds of syn¬ 
thetic rubber could be produced from ethylene from the 
cracking process ”—Dr Gustav Egloff, Science, p 538, 
(June 7, 1940) 

CHEAPER LIGHT BULBS —In 1900, the cost of electric 
light bulbs was approximately one cent per candle power 
of light In 1939, the cost was less than one sixth as much, 
and the power consumption less than one fourth as much, 
per candle power —Dr A. W Hull, General Electric 
Research Laboratory. 

NO SILVER —There is no silver in nickel-silver It is an 
alloy of nickel, copper, and zinc —White Metal News Letter, 
May, 1940 

DIPHTHERIA DEATHS.—A record of no diphtheria dur¬ 
ing an entire year has been achieved by 32 cities in the 
United States — Science Service, May 8, 1940 

TREATING SINUSITIS —While there are various prepa¬ 
rations or treatments that are of temporary palliative value 
in giving relief from the symptoms of sinusitis in some but 
not all cases, there is no known home treatment that is a 
cure or competent remedy for this condition —National 
Better Business Bureau, Inc , May 24, 1940 

SAFE RAILROADS.—A person is safer on an American 
railroad tram than in his own home, according to statistics 
During the past 10 years, fatalities to passengers in train 
accidents averaged only one for each 1,498,000,000 miles 
run —^Association of American Railroads 

NICKEL USE.—Of the 210,194,000 pounds of nickel sold 
during 1939 by International Nickel, the United States 
alone consumed 101,200,000 pounds, or nearly half the 
production of the world”s largest producer —White Metal 
News Letter, May, 1940. 

CIVIL ENGINEERS —One hundred years ago there were 
but two main types of engineers “military” engineers 
concerned with the operations of warfare, and “civil” 
engineers engaged with problems of civil life For a time, 
all engineering in civil life was called civil engineering, 
but soon major differentiations developed . . — Engineer¬ 
ing Opporfwnitifes, by Dr. Karl T. Compton 
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All Ideal Eiperiment 

Taking the Moon's Temperature During on 
Eclipse Reveals a Phenomenally Big Drop 


HENRY NORRIS RUSSELL. Ph.D. 

Oh&lnnan of the Dapartmant of Aetrooomy and Dlroctor ol ih« Obaerva> 
tory At Princeton Univerolty Raae&rch AjaooUte of the Mount WUson 
Observatory of the Oamefle InatlluUon of Washington 


moonlight" is poetry and 
V fact in the same phrase The 
Moon’s light carries so little en¬ 
ergy with it that, as a source of 
warmth, it is much less satisfac¬ 
tory than the English lodging- 
house fireplace which Howells 
once described as having “the ca¬ 
pacity of a pint-pot and the heating 
capability of a glow-worm " But 
modern heat-measuring devices 
are so sensitive that the impercep¬ 
tible heat of the Moon’s rays may 
not only be measured with preci¬ 
sion, but afford a basis for a reli¬ 
able determination of the tempera¬ 
ture of Its surface 
There is no difficulty, in prin¬ 
ciple, in throwing the image of a 
planet, or of some portion of the 
Moon, upon one of the two junc¬ 
tions of a balanced thermocouple 
circuit, and recording the current 
set up by the heating of this junc¬ 
tion by the incident radiation In 
practice, a very high degree of 
manipulative skill is required, to 
construct the tmy thermocouples, 
to keep the galvanometer at the 
highest sensitivity, and to shield 
the whole circuit from the many 
sources of extraneous disturbance 
Work of this sort was done years 
ago at the Lowell Observatory by 
Coblentz and Lampland, and at 
Mount Wilson by Pettit and Nich¬ 
olson—^who summarized their ob¬ 
servations in an extensive cata¬ 
logue of “radiometric magnitudes,’’ 
calibrated so that from the entry 
for each star it was easy to derive 
the actual amount of radiant en¬ 
ergy which the star sent to a given 
area of the Earth’s surface. 

The theoretical interpretation of 
these data is much complicated by 
the fact that the energy we can 
measure at the Earth’s surface is 
much less than we would observe 
if there was no atmosphere above 
our heads—and if we could sur¬ 
vive to make our measures The 


Earth’s atmosphere is tolerably 
(though far from perfectly) trans¬ 
parent to visible light, but highly 
opaque in many regions in the 
ultra-violet and infra-red Hence 
we lose a great deal of the radiant 
energy from some bodies (most of 
all from the hot, white stars) and 
have to make allowance for this 
with much labor and pains. The 
worst of It IS that the most power¬ 
ful absorbing component of the 
atmosphere is water-vapor, and 
the amount of this varies from day 
to day and even from hour to hour 
We can get a general idea of the 
amount of water-vapor above us 
by measuring the humidity of the 
air at the ground level—or at that 
of the observatory floor—^by the 
ordinary methods used by meteor¬ 
ologists. If this air was a fair 
sample of the great atmospheric 
ocean which extends a hundred 
miles and more over our heads, we 
could proceed comfortably with 
our calculations, but obviously 
when the wind is from the north 
high up, and from the south low 
down, the surface air may be a 
poor sample of the whole 

L uckily, there is a “window”—or 
spectral region in which the air 
is nearly transparent—for wave¬ 
lengths about 20 times as long as 
those of visible light. For longer 
waves, the atmosphere is entirely 
opaque, and for shorter ones it is 
full of regions of heavy obstruc¬ 
tion. ’ 

This “window” comes just m the 
right place for the student of plan¬ 
etary temperatures. ’The heat car¬ 
ried by the sunlight reflected from 
the planet is, for such observations, 
only a nuisance. ’The heat given 
out from the planet’s own surface 
IS what IS wanted. ’This radiation, 
coming from a surface at a tem¬ 
perature more or less like that of 
the Earth's surface, is carried 


mainly by long waves, while sun¬ 
light contains a great preponder¬ 
ance of short waves Of the two 
clear spectral regions m the trans¬ 
mission of the atmosphere, one 
lets the sunlight through, little 
weakened; while the other is open 
to the planetary heat—though not 
wide enough to admit it all. 

Our thermocouples, of course, 
measure the sum of both but it is 
easy to separate them A micro¬ 
scope cover-glass, 1/150 of an inch 
thick, blocks out most of the long 
wavelengths, and a cell containing 
water between quartz plates ob¬ 
scures it completely—though both 
are substantially transparent to 
sunlight By interposing one or 
other of these screens in the path 
of the rays, and repeating the 
measures, the energy cut out rep¬ 
resents approximately that radi¬ 
ated from the warm surface of the 
planet, and that which still gets 
through, the reflected sunlight 
Exact allowance for the small frac¬ 
tions of either one which are not 
completely stopped or let through 
IS easy enough Needless to say, 
the observations must be made 
with a reflector, so that the rays 
are not obliged to pass through any 
glass. 

In this way the reflected sun¬ 
light is eliminated, and the cor¬ 
rected reading represents the heat 
which would be received from the 
planet itself if the sunlight could 
be cut off from it for an instant, 
before it had time to cool. 

The amount of this heat evi¬ 
dently depends upon the size of 
the portion of the planet (in square 
seconds of arc) whose image falls 
on the thermocouple Allowing for 
this, there remains a quantity 
which depends on the temperature 
of the radiating surface. If the sur¬ 
face was a standard radiator — or 
“black body” — and the atmos¬ 
phere was not in the way, this 
quantity would be proportional to 
the fourth power of the tempera¬ 
ture, and the rest would be easy. 

Allowance for the loss in passing 
through the atmosphere demands 
laborious calculation, but can be 
reliably made (subject to the un¬ 
certainty of the humidity of the 
upper air). Whether the surface 
behaves like a standard radiator 
or emits less is sometimes doubt¬ 
ful; but the Moon is doubtless com¬ 
posed of rocks not much unlike 
Igneous rocks on Earth, and these, 
for long waves, are not far from 
standard in their radiating prop¬ 
erties. 

The amounts of heat which 
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would be received, by a faultlcBs 
detecting device, from a body of 
given aize at various temperatures, 
observed through the Earth’s at¬ 
mosphere under standard condi¬ 
tions, have the following relative 
values: 


°K 

400 

350 


Heat 

Received 

1000 


150 

100 


-73 

-123 


-189 4 


31 
3 2 
0 048 


—173 -279 4 

The influence of the transmission 
“window” IS clearly seen in these 
figures Were the radiation unob¬ 
structed, the heat received would 
be 16 times as great if the absolute 
temperature were doubled Be¬ 
tween 200° and 400° the ratio of 
increase is 32, from 150° to 300°, 
88, and between 100° and 200°, it 
IS 650. 


by our time) since the Sun rose 
above the lunar horizon, and the 
surface is practically as hot as it 
would get if the sunlight kept on 
playing upon it forever Under 
these conditions, the temperature 
rises to 374°K (in centigrade de¬ 
grees above the absolute zero), 
which IS the same as 101° centi¬ 
grade, or 214° Fahrenheit. At 
greater distances from this point, 
wKere the sunlight falls more 



E ven at the higher planetary 
temperatures, a great part of 
the radiation is of such long wave¬ 
length that it does not get through 
the atmosphere At lower tem¬ 
peratures a larger and larger frac¬ 
tion of the radiation goes over into 
this inaccessible region until at 
last only a beggarly remnant re¬ 
mains observable. 

This adds to the accuracy of the 
measurement of planetary tem¬ 
peratures in the middle range, 
near 200°K , or absolute At tem¬ 
peratures much below 150°K., 
there is very little left to measure, 
and at 100°K only 1/80 of the al¬ 
ready feeble radiation reaches the 
Earth's surface. 

This makes it very difficult to 
measure the true surface tempera¬ 
tures of the remoter planets of our 
system, from Uranus outward, for 
a simple theoretical calculation 
shows that they are practically cer¬ 
tain to be below 100°K. 

Taking all these things into ac¬ 
count, Pettit and Nicholson derive 
a formula — which runs twice 
across Uie page on which it is 
printed — in which all ttie correc¬ 
tions are included. Ten years ago, 
from a long series of measures on 
various parts of the Moon’s sur^ 
face, they derived consistent and 
reliable values for its temperature 
The hottest part of the Moon is of 
course the “sub-solar point" 
where the Sun’s rays fall vertically 
upon it. As we shall soon see, these 
rays have had plenty of time to 
h«wt it up in the week (measured 


obliquely, the temperature gets 
lower, and the dark side of the 
Moon is extremely cold 

What would happen if the sun¬ 
light should be suddenly cut off’ 
The surface, having no internal 
supply of heat of any account, 
would cool by radiation into space 
how rapidly? 

Nature performs this experi¬ 
ment for us every time there is a 
lunar eclipse The interposition of 
the Earth cuts off the sunlight—not 
instantaneously, but in about an 
hour Under ifavorable circum¬ 
stances, a given spot on the Moon 
may remain in darkness for more 
than two hours and a half, though 
the time during which the whole 
disk is obscured is about an hour 
shorter. 

The famt reddish light refracted 
by the Earth’s atmosphere into 
the shadow, which enables us to 
see the eebpsed Moon, is so feeble 
that the heat which it carries can 
be quite neglected, so that we have 
practically an ideal experiment 

Lunar eclipses, visible at a given 
observatory, with the Moon high 
enough in the sky to be well ob¬ 
servable throughout all the phases, 
are none too common. Pettit and 
Nicholson observed one at Mount 
Wilson in 1927 (June 14) and the 
next one when weather and other 
conditions were satisfactory hap¬ 
pened on October 27, 1939, and 
was well observed by Pettit. It was 
not necessary to use one of the 
great telescopes for the observa¬ 
tions — a 20-inch reflector col¬ 
lected ample energy. 


The sky was very clear, the 
weather steady, and the Moon 
high in the sky Both a cover-glass 
and a water-cell were used to 
separate the reflected sunlight and 
radiated heat, thus enabling two 
almost mdependent sets of tem¬ 
perature determinations The two 
are in excellent agreement In the 
figure the squares mark the cover- 
glass observations, the dots those 
with water-cell. The point ob¬ 
served on the Moon was not quite 
under the Sun, and the surface’’ 
temperature there, before the 
eclipse, was 99°C As the Sun’s 
rays were cut off, the radiation 
from the Moon fell rapidly — al¬ 
most in exact proportion to the loss 
of incident energy When totality 
began (for the observed portion 
of the surface) its temperature had 
dropped by 172° centigrade, and 
was —99 °F An hour later it was 
lower by 18°C., and, just before the 
sunlight returned, it was —97°C., 
or 144 degrees below zero Fahren¬ 
heit' 

ir the Moon’s surface were com- 
* posed of solid rock, it could not 
cool so rapidly, for heat would be 
conducted up from the deeper 
layers, and prevent so precipitate 
a change Only a loose agglome¬ 
rate, like pumice or volcanic ash, 
could interpose so effective a bar¬ 
rier to the escape of internal heat 
Such substances are just what one 
might expect to find on the surface 
of our satellite, so that there is no 
difficulty about believing this. 
Pettit calculates that the cooling 
during the recent eclipse, though 
amounting to a drop of 350°F. at 
the actual surface, involved mainly 
only the outermost mch of depth. 
A few inches deeper, the cooling 
must have been very small 

Durmg the long lunar night, the 
surface temperature must fall 
very low. The slower alternation 
of these changes would cause their 
influence to penetrate deeper, but, 
could we visit the Moon, and find 
a cavern leading into the surface, 
we would probably find a nearly 
uniform temperature, 20 feet im- 
derground. 

The Earth gets as much heat 
from the Sun as the Moon does, 
and has much longer to cool down 
every night than the eclipsed 
Moon 18 permitted. Were there no 
atmosphere or ocean on our planet, 
its surface temperature would 
probably undergo almost as ex¬ 
treme variations. It is in more than 
one way, therefore, that air and 
water make our world habitable. 
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The Temple of the Effigy 

Evidences Unearthed in Ohio Afford Clear 
Proof of a Grisly Mound-Builder Bite 


WILLIS H. MAGRATH 

Amil»te The Boclety tor Am.rlc»n ArcheotofT 


A PREHISTORIC stone eagle effigy, 
the only one of its type known, 
according to scientists, was recently 
unearthed inside an ancient mound, 
by Roy Saltsman, an amateur ar¬ 
cheologist of Alliance, Ohio, as¬ 
sisted by the author 
The stone effigy, unique 
because of its position in¬ 
side a mound, is part of 
the trappings of a prehis¬ 
toric temple of worship, 
and has been eval uated by 
Richard G Morgan, Cu¬ 
rator of Archeology at the 
Ohio State University, as 
belonging to the Hopewell 
Culture of early Mound- 
Builders 

The mound, which oc¬ 
cupies a commandmg 
position on the hill over¬ 
looking the village of 
North Benton, in north¬ 
eastern Ohio, was en¬ 
circled by large sand¬ 
stone slabs set end to end. 

Inside this stone wall, the 
former existence of a sec¬ 
ond wall of wood was in¬ 
dicated by the charred 
stumps of pillars which 
had supported a nearly circular 
building 70 feet in diameter En¬ 
trance to the structure was on the 
west side, through a gateway wide 
enough to permit the passage of but 
one person at a time 

Inside the gateway was found 
a hard-beaten corridor bordered on 
either side by the black molds of the 
posts which had helped support the 
inner parts of the structure 

On either side of the corridor 
were lines of cremated burials— 
charred bones on raised, truncated 
earthen cone.s—together with crude 
stone altars bearing the marks of 
fire On other squat clay cones, 
rested offerings of stone imple¬ 
ments, mica, cannel coal, galena, 
and copper, while there were two 


bundle burials—bones previously 
buried elsewhere, exhumed and 
brought here 

The corridor ended in a square 
fireplace, exactly in the middle of 
the temple floor, over which there 
would have had to be a hole m the 
roof to carry off the smoke of cere¬ 
monial fires and the stifling stench 
of burning sacrificial corpses 

Eastward of the fireplace, where 
the slanting light of the afternoon 


sun would strike upon it through 
the hole in the roof, was the fan¬ 
tastic eagle figure, made of white 
sandstone slabs resting on an un¬ 
derstructure of molded clay It 
measured 32 feet across the ex¬ 
panded wings and 16 feet from 
head to tail, and was headed toward 
the rismg sun 

Overlying the eagle's wings two 
skeletons were found—the one on 
the south that of an abnormally 
large male, that on the north that of 
a female, the latter showing marks 
of disease Both burials were ac¬ 
companied by rich offerings of 
flint, bone, and metal 

Among the offerings placed with 
the male were a pair of spool¬ 
shaped copper ear ornaments and 


a platform pipe, the first such ob¬ 
jects to be reported from this re¬ 
gion The inner portions of the ear- 
spools were lined with buckskin, 
secured by a twme wrapping about 
the mid-section, an apparent mdi- 
cation that these people knew the 
injurious effect of absorbing cop¬ 
per salts into the skin, and sought 
to avoid it A hollow copper globe 
found with the female is perhaps 
unique. 

These two burials, perhaps those 
of a king and queen, were distin¬ 
guished by remarkable deposits of 
smashed human skull fragments 
strewn about the feet, apparently 
an instance of human sacrifice This 
conclusion was reached with ex¬ 
treme hesitation, as it is not m ac¬ 
cordance with finds made with 
other branches of the Hopewell Cul- 
tuie However, a large horseshoe¬ 
shaped stone platform found near 
the eagle's southern wing 
tip bore evidence that 
seemed to admit of no 
other interpretation This 
evidence consisted of a 
litter of smashed human 
skulls, together with in¬ 
crustations of ceremonial 
red paint, upon the 
slabbed top of the struc¬ 
ture That wanton vio¬ 
lence had been visited on 
these skulls was evident 
from the smashing of even 
such solid structures as 
the mastoid process, while 
splinters of bone had been 
driven down into the cre¬ 
vices between the slabs. 
Gashes in the soft sand¬ 
stone indicated that the 
instrument used to effect 
this demolition probably 
had been an axe 

T his barbaric altar was 
examined in the clean 
light of open day, under conditions 
that must have contrasted strongly 
with its appearance when it was 
part of a mound-builder temple 
Perhaps most of the rituals per¬ 
formed on it must forever remain a 
mystery, yet enough evidence re¬ 
mains to permit at least a partial 
reconstruction of what went on 
here when human heads were 
smashed and the gruesome frag¬ 
ments strewn at the great chief’s 
feet. For when the great chief was 
stricken dead, this could indicate 
only that the gods were angry with 
the people, and it required atone¬ 
ment which, in the case of someone 
so exalted, called for human sacri¬ 
fice. 
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lUuminated by fitful fires from 
the sacrificial altars, with such 
feeble shafts of sunlight as could 
penetrate the smoke reek, fan¬ 
tastically-garbed priests move 
about in the space before the 
curving altar, performing their 
offices. 

The chalk-white slabs of the 
Eagle effigy catch the light and 
make a weird background for the 
figure of the dead chief lying upon 
a catafalque of sand 

Diagonally above his left shoul¬ 
der boulders have been placed to 
form a circle, and now a fire burns 
brightly in this cyst As the flames 
leap higher a priest moves forward, 
tossing in such personal property 
as the chief will not want to take 
with him on his long journey 
Occupying a similar position 
with respect to the right shoulder 
IS a squat pyramid of molded 
clay Upon the pyramidal altar is 
a greenstone hatchet, a great 
polished celt of schist shot through 
with sparkles of white and yellow 
mica, and several lesser imple¬ 
ments These are the tools the 
chief loved and the ones he will 
want to take with him when his 
soul goes outward bound toward 
the rising sun upon the 
strong eagle’s wings 

F arther back in this 
macabre chamber of 
sorrow—back beyond the 
supporting pillars and the 
lines of cremated burials 
—are the living nobles 
and chiefs, while the 
gloom-filled area along 
the temple wall is 
thronged with still other 
worshippers, all of them 
manifesting the most 
poignant grief 

Behind the ceremonial, 
horseshoe-shaped altar, 
facing the worshippers, is 
the high priest, fantastically ar¬ 
rayed in towering head regalia, ear¬ 
lobes hideously distended with pol¬ 
ished copper spools, swart breast 
hunt with gleaming shells and bear 
teeth. He has a pouch of ceremonial 
red paint, and his right hand grasps 
a massive greenstone hatchet. 

The air pulsates with a barbaric 
rhythm of chants and drumbeats, 
interspersed at times by the wild 
shrilling of a Pipe of Pan Guttural 
commands rmg out and there is a 
commotion near the temple gate. 
In a moment stalwart braves enter, 
dragging a fright-drugged wretch 
whose mind is too palsied to realize 
fully what is about to happen to 


him in this stifling place. 

The bedlam grows 
louder, rising to a su¬ 
preme pitch as the climax 
of the rite approaches. 
The braves have dragged 
their victim to the curv¬ 
ing altar, and are forcing 
him to bow over the 
slabbed top in supplica¬ 
tion Menacingly the high 
pryjst raises his hatchet, 
at the same time sprink¬ 
ling sacred red paint up¬ 
on the altar In a moment 
that altar will be redder 
than with any ceremonial 
red paint A hush falls 
on the crowd, the hush of 
emotional mesmerism, 
and in that moment of 
hush the blow falls, split¬ 
ting the skull with a 
soggy impact, like the 
bursting of a rotten 
pumpkin Again and 
again the hatchet strikes, 
till the thing that was a 
human head is a shape¬ 
less crimson pulp and the 
body to which it was at¬ 
tached ceases its convul- 
; twitching and is still 



Pieces of smashed sknlU strewn about the 
feet of the buried Indian queen’s skeleton 



Contemptuously the subordinate 
priests kick it aside, while the high 
priest sheathes his hatchet Then 
the dripping head fragments are 
gathered up and strewn about the 
feet of the great chief. Much of the 
sodden debris is carelessly over¬ 
looked, and remains upon the altar, 
and there the explorers find it, 
centuries afterward, telling its 
long-forgotten story. 

Even the Pipe of Pan, which must 
have played so important a part 
in the ceremonials, was found It 
lay upon the breast of an aged man 
in the great stone grave north of 
the eagle, a beautifully made 
instrument, consisting of three 


bamboo tubes cased in a copper 
sheath of surpassing workmanship 
Since it lay upon the breast of the 
skeleton, exactly over where the 
heart had been in the long past, 
the finger bones of the right hand 
still touched it, as though the Play¬ 
er of the Pipes had sought to pro¬ 
tect his instrument from desecra¬ 
tion even in death 

The Pan Pipe of this ancient 
musician differs in several ways 
from the instrument of the classical 
peoples Where the ancient Greek 
Pipe of Pan had seven or more 
tubes, this one has but three. And, 
while the classic pipe has tubes of 
graduated length, to produce dif¬ 
ferent pitches, these people made 
the tubes all the same length, and 
controlled the pitch by inserting 
leather plugs at varying distances 
from the ends of the tubes Thanks 
to the preservative action of the 
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The “nuui sl«n” foand In the 
mve of the piper tbown below 


poison copper salts of the sheath, 
the thing has come down to us out 
of the past intact; we do not have 
to guess at it construction. 

The very old man in the great 
stone grave was further dis- 
tmguished by having at his head a 
large stone tablet engraved with 
a “man-sign” in relief. The “man- 
sign” smacks of Mother Asia, and 
IS used in the ideographic symbols 
of the Chinese even to this day 
Now, as for nulleniums past, this 
symbol has meant “God” and 
“Great”. If the “man-sign” meant 
the same thing with the builders 
of the Temple of the Effigy that it 
did with their Asiatic forbears, it 
would indicate that they followed 
an anthropomorphic type of wor¬ 
ship In this concept of religion 
God is pictured as a kind of 
superior human being, with the 
form of man—a relatively high 
culture 


MOUND BUILDERS 

No Longer ore They 
A Complete Mystery 

A FULL flowering civilization, not 
essentially inferior to that of the 
Aztecs in Mexico or the Maya in 
Yucatan, vanished without a trace 
in North America, probably a few 
generations before the first landing 
of Columbus 

This is the conclusion of Frank 
M Setzler, Head Curator of An¬ 
thropology of the Smithsonian 
Institution, from an effort to recon¬ 
struct out of such scattered clues 
as are available the history of the 
Hopewellians, the mound builders 
of the Ohio and Upper Mississippi 
Valleys [see also details in the pre¬ 
ceding article — Ed ] 


From the results of more than a 
century of research, Mx. Setzler ex¬ 
plains in a study Just published by 
the Institution, a tentative picture 
can now be drawn of the ways of 
life of this mysterious people. 

Construction of the large 
mounds, the surrounding earth¬ 
works and the hundreds of smaller 
mounds, he says, clearly required 
a dense population and a well co¬ 
ordinated society. This population 
must have had some stable eco¬ 
nomic basis. Even though direct 
evidence of maize is lacking, the 
practice of extensive agriculture 
must be admitted, because it alone 
could have supported the large 
population aggregates in which the 
Hopewell people obviously lived. 

“There must also have been con¬ 
scription of labor to construct 
mounds, which are 30 feet high, 
150 feet wide, and more than 200 
feet long. To obtain obsidian from 
the Rocky Mountams, mica from 
the southern Appalachians, copper 
from Wisconsin, and amphibians 
and Ashes from the Gulf of Mexico, 
required time for exploration 
Since most of the large mounds 
were built to cover the bodies of 
the dead, accompanied by their 
personal adornments and other ob¬ 
jects, one can postulate a well- 
developed ritual, associated per¬ 
haps with a remarkable religious 
fervor If a select ruling class ex¬ 
isted, they dominated a very large 
portion of the Mississippi Valley 
Copper head ornaments and col¬ 
ored woven garments decorated 
with fresh-water pearls and mica 
suggest insignia of authority. At 
least persons with such attire 


would be set apart from the rest.” 

This strange dvilization, Mr. 
Setzler bdieves, resulted frein Ute 
Impact of two peoples, probably 
without definite conquest by either. 
A survey of the field shows the 
same culture, but in a simpler 
form, in the lower Mississippi Val¬ 
ley and around the Gulf coast. 

No clue has yet been uncovered 
which permits the dating of this 
development more closely than 
sometime between the beginning 
of the Christian era and the com¬ 
ing of Columbus There certainly 
were no Hopewellians left when 
the first white hunters and traders 
came into the Ohio Valley, for not 
a single artifact of European origin 
ever has been found in the mounds. 
In fact, the country was then in¬ 
habited by woodland Indians who 
had no memory of their predeces¬ 
sors, or even legends concerning 
them. 

No evidence has been found 
which would indicate that any 
great catastrophe overtook the 
people The whole civilization 
seems to have faded into extinc¬ 
tion for as yet unexplained reasons 

EXAGGERATED 

Because Cro-magnon man had a 
very large brain, he sometimes is 
glorified as our mental superior 
From a study of his art, W H Rid¬ 
dell, in Antiquity, deduces that 
these Old Stone Age people, with 
150 centuries less history behind 
them than we, had minds equal to 
those of a bright modern boy of 11 
or 12 years 
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Wlmt Makes An Awiator? 

Intelligence, Adoptability, Physique, Mental 
and Physical Health Are Factors 


JOSEPH G. LEVINE 

OapUln, Medico] RoMrve, 

FUght BurgtoD U B Army 


W HEN the question “What makes 
an aviator''” was put to a 
leading pilot, he waved aside the 
idea that any special genius was 
his or contributed in any way to 
the makmg of any flier. “I think 
that, m the future,” he said, “any¬ 
one who can drive an automobile 
or motorcycle safely and efficiently 
ought to be able to fly an airplane 
m safety Of course, in flying mili¬ 
tary, transport, and mail planes, 
perhaps something more is needed, 
but I do not think the idea that it 
takes an unusual man to fly is at 
all sound.” Asked to name definite 
qualities necessary, he stressed 
particularly mechanical judgment 
“It IS the meticulous care concern¬ 
ing route and meteorology, and the 
intelligent handling of mechanical 
equipment that determines the 
pilot’s length of usefulness in the 
air.” 

An experienced army flight 
surgeon often gets a “hunch” from 
his first glance at a prospective 
pilot and may predict to himself, 
as he follows the student through 
his trainmg, what kind of flier he 
will become. 

Of course the physical constitu¬ 
tion of the flier must reveal no de¬ 
fects in all the essentials The phy¬ 
sical examination must be exact- 
mg, and is most difficult to pass; 
for he is subjected to extremes in 
flying. There can be no history of 
epilepsy, syphilis, respiratory dis¬ 
ease, kidney disease, or any other 
ailment that may tend to be 
chronic and recur. The heart, lungs, 
and nervous system must be sound 
and free from any defect Often It 
is necessary for the military pilot 
to change direction suddenly at 
terrific speed. This may cause ah-, 
dominal pooling of blo<^ and brain 
anemia in those having a faulty cir¬ 
culatory system, witti the possibil¬ 
ity that the idiip mi^t be out of 
centred long enough for an unex¬ 
plained craah to follow. 

The eyes should be perfect or 


rei^ered so by a slight lens correc¬ 
tion. There can be no color blind¬ 
ness, for keen vision is essential in 
determining terrain for landing, 
night flymg, bombing, and in dis¬ 
tinguishing military objectives at 
high altitudes. The glare of the sun 
from desert, water, and snow, rapid 
variations m oxygen tension, ex¬ 
tremes in temperature and 
weather; and the roar of the motor 
all tend to aggravate any weak 
condition m the near-well individ¬ 
ual and may even affect the normal 
pilot This stress is tremendously 
increased during wartime flymg 
Flying has a significant effect on 
the middle and inner ear The mag- 



PUot operatlmr the device that 
determineB perception of depth 


nitude of the ear problem in avia¬ 
tion may be judged from the faci 
that pilots suffer more frequently 
from disturbances of this organ 
than from all other occupational 
diseases combined. The conditions 
of flight which most affect the ear 
are changes of atmospheric pres¬ 
sure during ascent and descent, 
noise, and possibly vibration. It has 
been pointed out that, at the pres¬ 
ent time, the atmospheric pressure 
factor 18 increasing in importance 
as a result of the increased climb¬ 
ing ability of modem aircraft, 
while the two latter conditions are 
decreasing in importance as a re- 



Test of pilot with equljHment 
simnlatinE different altltades 


suit of recent advances in aircraft 
design 

From experience, it is known 
that certain types of physique may 
make for better fliers Medically 
speaking, man is divided into three 
classes the asthenic, athletic, and 
pyknic, or obese Just as an ex¬ 
ternal detail can betray subtle 
changes hidden deeply in the cen¬ 
tral nervous system, so may facial 
patterns and bodily conformations 
serve to guide the examiner in 
drawing up his estimate of the ap¬ 
plicant’s constitutional capacity 
Asthenic, m this sense, does not 
mean frail but rather the lean and 
wiry type. 

Most of the excellent fliers are 
known to come from the athletic 
group This group consistently sup¬ 
plies the first-grade pilots that can¬ 
not be surpassed by those of any 
other nation m the world 

Yet It IS observed that some of 
the superlative fliers are derived 
from the asthenic group The more 
active glands of internal secretion 
of the man in this group perhaps 
speed up his metabolism or body 
processes His reflexes and power 
of quick co-ordination are of the 
hair-trigger variety He is often 
proficient in all sports where nicety 
of judgment, finesse, and polished 
skill are required He may turn out 
to be a crack pilot just because he 
IS a crank for perfection 

Men of the pyknic type are rather 
unsatisfactory Their excess pound¬ 
age 18 the visible sign of slower 
reflex activity. Many of them may 
become good pilots, but, as a gen¬ 
eral rule—to which there are ex¬ 
ceptions—they do not make top- 
notch fliers In emergencies they 
do not tend to do the right thing 
instinctively. It is not a question 
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Phorometer examination by 
Lieut Col. A. W Smith, for 20 
years Hlght surg:eon and pilot 

of intelligence or courage Flying 
IS usually not the field where they 
excel, though they do succeed in 
many professions 

It has been brought out that 
many American pilots are de¬ 
scended from the Nordic race 
group It so happens that pilots 
from this group are excellent avi¬ 
ators and are second to none of 
the other race groupings The Nor¬ 
dic comes from a cold climate He 
is blond, blue-eyed, and of athletic 
build as usually seen in the air 
service There is often a piercing 
quality about his eyes, sometimes 
referred to indulgently as “eagle 
eye ” That calm. hard, steady gaze 
is a quality of psychological im¬ 
port He usually conducts himself 
modestly but confidently, is emo¬ 
tionally stable, intelligent, self- 
reliant, and of the “he-man” type 
The remainder, or minority, of 
the aviators are drawn from the 
Alpine and Mediterranean racial 
groups, and an occasional one from 
other groupings Their htness for 
aviation vanes, though not always 
as we imagine For example, Court¬ 
ney states “A common notion 
abroad is that Japanese are poor 
fliers because ‘they have no sense 
of balance, because their nervous 
reflexes are too slow' ’ But a Jap¬ 
anese army flight surgeon reminded 
him that most of the balancing acts 
we used to see in vaudeville were 
given by Japanese “In fact,” the 
surgeon said, “we are endowed 
with certain racial virtues advan¬ 
tageous to flying We are small and 
used to cramped quarters We are 
agile, deft, strong Our greatest 
difficulty IS neither mental nor 
emotional, but defective vision. 


which IS a national problem ” 

It would be rather unfair to con¬ 
clude which racial group makes 
the better fliers Indeed, it is not 
likely that Nature has made any 
particular geographical belt the 
breeding ground for birdmen The 
flying type is perhaps evenly di¬ 
vided among them all. What is 
needed is the soil or opportunities 
of education and proper flying 
training to develop them 

Military aviation is the field pri¬ 
marily for the young man The 
most suitable ages are between 20 
and 30, preferably around 24 When 
one has learned to fly in youth, 
then, with the constant increase of 
flying experience, he can safely 
carry on to middle age Flying has 
become a reflex act with him now, 
and continued experience compen¬ 
sates for the gradual deterioration 
that comes with age Of course, 
when any factor develops that im¬ 
pairs his powers of co-ordination, 
it IS then that he should wisely 
withdraw The man in civil life, 
who learns to fly at the age of 30 
or later, learns with the same diffi¬ 
culty as one would who takes up 
swimming at that period He is 
more easily fatigued and must be 
given his flymg instruction in small 
doses His knowledge and aptitude 
in the later years tend toward the 
synthetic variety 

The pilot-selecting process, from 
the viewpoint of personality study, 
IS of great importance The only 
son, who has been pampered by 
his fond parents, must always be 
the center of attraction to be happy 
During flying training, he may not 
do well because of the discipline, 
and may not get along with his 
fellow fliers On the other hand, 
the young man who has been edu¬ 
cated in the school of hard knocks 
and perhaps has been the leader of 
his gang as a boy, is to be looked 
on approvingly Extraneous wor¬ 
ries, which have to be probed for, 
are responsible for a number of 
failures It is by searching into his 
past life and learning how the stu¬ 
dent pilot conducts himself in all 
situations that one can foretell with 
any degree of certainty how he will 
act in the future '• 

In selecting the finished pilot for 
wartime activity, the temperament 
of the aviator is taken into consid¬ 
eration For pursuit or attack avia¬ 
tion, the flier must be aggressive, 
with calculated, reckless daring 
and a flair for action with an en¬ 
emy In bombardment aviation, 
the more deliberate and calmly 
courageous pilot is chosen He must 


fly level over his objective for a 
definite period in order to drop bis 
bombs accurately, despite the anti¬ 
aircraft shells that are exploding 
perilously close and the enemy pur¬ 
suit planes that are on his tail. 

Flymg skill is always influenced 
by the degree of conscious fear 
that IS disturbing one’s judgment 
The pilot IS always pittmg his skill 
against the elements, and, in war¬ 
time, against his enemies It is this 
constant combat, this game or risk, 
that IS the exhilarating recompense 
to those who become accomplished 
aviators Eternal vigilance is the 
price necessary for him who in¬ 
vades the realm of the eagle 

A very definite type of young 
man is cut out for military avia¬ 
tion, just as in any other line of 
endeavor The inherited qualities 
of the mind, tempered by educa¬ 
tion and experience, with the sum- 
total of studied foresight and pre¬ 
caution determine the true flying 
type 


50,000 AIRPLANES 

How We Cem Build Plonee ert a 
Rote of 20,000 a Year 

It is not yet settled whether the 
airplane can beat the battleship, 
but It seems definitely settled that 
air supremacy means winning a 
war whether on land or sea Col¬ 
onel Lindbergh and Winston 
Churchill were right when they 
warned the nations that German 
aviation was superior to military 
aviation of all other nations and 
that this constituted a menace to 
the world at large The President 
is right when he asks for 50,000 
airplanes for our national defense, 
and advises building 20,000 mili¬ 
tary and naval aircraft in one year 
But can we build 20,000 air¬ 
planes a year, even with our vast 
industrial resources’^ Yes, pro¬ 
vided Army and Navy methods 
of selecting prototypes and plac¬ 
ing production orders are greatly 
simplified and accelerated; Army 
and Navy methods of inspection 
and approval are simplified and 
accelerated; Our trade schools, vo¬ 
cational high schools, and other 
schools make a great effort to train 
vast numbers of mechanics. Our 
trade unions remove their restric¬ 
tions on the number of apprentices 
or other means of entry of new 
men. Our trade unions co-operate 
m speeding up the national effort 
of defense; Our universities train 
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the engineers that will be required 
m great numbers, The Allied com¬ 
missions immediately impart all 
their war-gained information to 
our Air Services, Our Chief of Air 
Corps and our Chief of the Bureau 
of Aeronautics use the dictator’s 
methods in boldly selecting certain 
types, and in boldly concentrating 
on those types, and in making up 
their minds quickly to guide the 
aviation industry. Our construc¬ 
tors, wlthipermlssion of military 
and naval authorities, follow the 
German lOen of building planes 
and engines which will last 100 
hours instead of 5000 hours be¬ 
cause the war-time life of a plane 
is far shorter than the peace-time 
life of an airplane—we must main¬ 
tain performance, maneuverabil¬ 
ity, and gun fire at the sacrifice of 
durability 

The nation as a whole must will¬ 
ingly shoulder the cost of this pro¬ 
gram Congress should appoint a 
special aviation committee to func¬ 
tion energetically and rapidly, and 
undertake no super-critical inves¬ 
tigations It IS better to arm in the 
air, with mistakes, than not to arm 
at all 

Our young men must seize the 
opportunities now being offered 
for flight training, remembering 
that the pilots are the decisive 
factors in modern warfare and that 
it IS somewhat pleasanter to be in 
the dive bomber than to receive its 
blasts on the march 

Above all, those concerned must 
remember that a co-operative, en¬ 
ergetic spirit is imperative Diffi¬ 
culties of production, subcontrac¬ 
ting, machine tools, materials, en¬ 
gine bottlenecks, and all other 
difficulties will vanish provided the 
people of the United States, Con¬ 
gress, Army and Navy, and manu¬ 
facturers, all understand that a 
stupendous effort is necessary — 
A Ki' 

CAMERA GUNS 

Two Types Permit Economical 
Aerial Gunnery Practice 

With the greatly increased speeds 
of modern military aircraft, aerial 
gunnery has become increasingly 
difficult The difficulties are appar¬ 
ent when one considers that both 
target and the firmg platform not 
only move at tremendous speeds 
but also indulge m violent maneu¬ 
vers. Accordingly, our own air ser¬ 
vices and the air services of other 
countries are more and more re¬ 


sorting to training with the camera 
machine gun To H. K Yulke ol 
Fairchild Aviation News we are 
indebted for an account of this in¬ 
teresting equipment 

Two types of camera machine 
guns are now in use, one for fixed 
installations and the other for 
movable installation The movable 
camera gun simulates as closely as 
possible the weight, size, appear¬ 
ance, and method of manipulation 
of the regulation Browning or Colt 
aircraft machine guns The fixed 
camera gun is operated like the 
ordinary fixed machine gun, but 
bears no similarity to a real ma- 



Above- Fixed type camera fun. 



chine gun, it is mounted above the 
wing, near the leading edge. 

Some 4000 Fairchild camera 
guns are used throughout the 
world, and their development ovei 
a long number of years has been a 
matter of very skilled technique 
Loading the film takes but an in¬ 
stant and is extremely easy, it is 
impossible to load incorrectly. In 
actual operation there is a maxi¬ 
mum of simplicity. The cameia 
starts to operate as soon as the trig¬ 
ger IS held down The methods of 
trigger control are exactly the 
same as in real machine guns — by 
pressure of the thumb in the case 
of the flexible gun and by hand¬ 
grip pressure on the trigger switch 
attached to the airplane control 
stick in the case of the fixed gun. 

A rotary disk shutter is em¬ 
ployed and a small glass plate, on 
which are engraved the concentric 
circles of the reticle system, is lo¬ 
cated between the shutter and the 
focal plane. Each film magazine has 
a capacity of 25 feet of 16-milli- 



Fllm frame from camera snn 


meter film, sufficient for 700 shots 
or exposures The recording mech¬ 
anism consists of a split-second 
watch and celluloid data card 
mounted on a remov'able panel, 
and four small incandescent lamps 
for illuminating the watch and 
data card at the instant of expos¬ 
ure Motive power for operation of 
the shutter tripping mechanism is 
provided by means of a strong 
spring 

In the reproduced enlargement 
of a single film frame, taken dur¬ 
ing a violent mock combat, it is 
quite clear that the attacking plane 
from which this picture was taken 
was in a steep dive upon the target 
plane —A K 

CRASH TRUCKS 

Pick Up Aircraft After 
Crashes or Forced Landings 

A NEW and unusual type of crash 
truck IS being built for the Air 
Corps by The Corbitt Company, 
These units are tc be used in sal¬ 
vaging aircraft that have made 
forced landings on ground from 
which they are unable to take off, 
or aircraft that have crashed They 
are believed to be the largest of 
the type in the world, consisting of 
a 198-horsepowei tractor unit 
equipped with crane and hydraulic 
jack, and a trailer 55 feet in length 
The capacity is 15 tons 

At the scene of operations, the 
tractor is unhitched from the trailer 
and then moves around to the side 
to lift the plane aboard the trailer 
by means of its crane and hydraulic 
jack If the plane is in soft ground, 
the tractor may stand on hard 
ground some distance away and 
pull the trailer in toward it by 
means ,of winches 

The transmission has five speeds 
forward and one m reverse in two 
ranges, thus giving a total of ten 
speeds forward and two in reverse 
Furthermore, the tractors are six- 
wheel drive 
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Is Tonr Pet Dentifrice Safe? 

Most Dentifrices Are Good but Mctny of the 
Claims Made Are Not Justified 


ALBERT G. INGALLS 


F ew of us accept the daily war 
communiques literally Most of 
us discount their obvious un¬ 
truths and exaggerations, if any, 
and mentally fill in omissions 
where we think they are not al¬ 
together frank Even though their 
writers should wish to do so, they 
find they cannot stick to prosaic 
fact, because the competition is so 
intense They discover also that 
the calculated inaccuracies are ac¬ 
cepted by at least some of the 
people 

In the long-standing “war” of 
trade between makers of denti¬ 
frices the competition also is in¬ 
tense Some of these makers 
similarly have discovered that not 
all of the public appreciates frank¬ 
ness Even the intelligentsia aren’t 
always loo intelligent when it 
comes to evaluating claims for 
merchandise Therefore, not all 
the claims for dentifrices have been 
altogether frank, either 

This IS not, however, one more 
“awful giievance” article, since 
most of the nationally known 
dentifrices are safe Sometimes— 
generally, in fact—the grievance 
lies only in the extravagant claims 
made for the dentifrice 

Just what can a safe dentifrice 
reasonably be expected to do’ 
First, what are some of the things 
it cannot do’ 

No dentifrice, safely or other¬ 
wise, can keep the mouth germ- 
free If it could kill the germs it 
would damage the mucous mem¬ 
branes of the mouth, and even if 
it could kill the germs without this 
damage, its effect would be trans- 
itoiy because the saliva would 
soon wash it away and more germs 
would come in Besides, we are not 
as frightened about germs as we 
used to be 

Similarly, dentifrices cannot 
prevent acid mouth, because their 
effect IS so transitory Moreover, 
it IS entirely normal for the human 
mouth to be acid Just a matter of 
physiology 


No dentifrice can prevent tooth 
decay Even after an immense 
amount of research, science has not 
fully reached the answer to the 
question of the cause of decay m 
teeth, but present indications point 
strongly toward something related 
to the diet The immediate cause, 
however, is the chemical action of 
acids on the teeth These acids 
form at inaccessible places in the 
teeth—most often between the 
very close, tight folds in the chew¬ 
ing faces—through the work of 
microorganisms on foods Brush¬ 
ing the teeth may help, but even 
brushing them with the best den¬ 
tifrices cannot stop decay, since it 
does not remove the cause 

Nor can any dentifrice prevent, 
competently treat, or cure pyor¬ 
rhea This IS a job for a dental sui - 
geon—often a difficult job at that 

Halitosis' Bad breath How can 
a dentifrice competently treat 
this’ It IS caused sometimes by 
stomach disorders, sometimes by 
nasal or sinus disorders, infected 
tonsils, decayed teeth or other dis¬ 
eases, and is therefore only a 
symptom, not a disease Treating 
halitosis with a dentifrice is there¬ 
fore meiely “treating the symp¬ 
tom,” something the old doctor tells 
the young doctor never to do Of 
course, a dentifrice that would 
really cover up halitosis even if it 
did nothing else, would be a real 
boon to the world—almost as great 
as would have been Vice-Presi¬ 
dent-Marshall’s famous good five- 
cent-cigar—-if only it would last 
more than a brief time after its use 

Really insidious are claims for 
tooth whiteners, since these prep¬ 
arations contain acids — hydro- , 
chloric acid, for example Nor will 
they always whiten teeth, since 
some teeth never were white to 
begin with Teeth vary in hue just 
as complexions do, and just as 
naturally 

Massaging the gums with den¬ 
tifrices may do a limited amount of 
good, since it stimulates the circu¬ 
lation, but it IS the massaging that 
does the good This is not, how¬ 


ever, a fully competent treatment 
for hardening the gums 

Use powders because your den¬ 
tist does' This sounds logical but 
dentists do not use powders be¬ 
cause of any inherent superiority 
due to their dry form In fact, the 
dentist makes a paste of the pow¬ 
der he uses, by first wetting it 
Toothpastes also contain powder 
Dentifrices are put up in paste 
form, generally with glycerine as 
the carrying liquid, because this is 
the form in which the public can 
most conveniently use them This 
IS not to argue against tooth pow¬ 
ders but only against some of the 
claims made for them 

Dentists deny that the glycerine 
in toothpastes softens the gums, as 
some makers of powdered denti¬ 
frices have said Concentrated gly¬ 
cerine is, of course, always thirsty 
it seeks water (is “hygroscopic") 
and will take it wherever it can get 
it, but the small amounts used m 
brushing the teeth are not consid¬ 
ered by dental authorities to be a 
menace or a danger The argument, 
therefore, that glycerine softens 
the gums is empty 

Having subtracted these main 
items from the total that have been 
claimed for dentifrices, what real 
values are left’ 

To begin with, the toothbrush 
Itself IS the most valuable factor m 
mouth hygiene The dentifrice is 
its junior assistant Most dentifrices 
contain two principal ingredients 
designed thus to assist one is soap, 
or a soap substitute The other is an 
abrasive. Abrasives must be mild, 
and not as hard as the teeth A 
third and liquid ingredient, often 
glycerine, acts as a vehicle, as pre¬ 
viously described, and a flavoring 
agent, the fourth, helps make us 
want to brush our teeth when wo 
feel lazy, as most of us often do 
Soap and abrasive — together 
these do a lot, but a dentifrice won’t 
cure spavins Makers who claim 
little more than that dentifrices 
help cleanse the teeth—and there 
are some who do—hit closest to the 
simple truth, and for this alone a 
good dentifrice is ^ore than worth 
to us what we pay for it 


BLEEDERS 

New Substohee Clote 
Blood Instantly 

Bleeders, from new-born babies 
to patients on the operating table 
and even, in many cases, hemo- 


82 


SCIENTIFIC AMERICAN • AUGUST 1940 




HEALTH SCIENCE 


philiacs suffering from the here¬ 
ditary bleeding disease, can now 
be saved by two death-defeating 
substances presented by Dr H P 
Smith, State University of Iowa 
One of the anti-bleeding sub¬ 
stances IS a new preparation so 
powerful that, when sprinkled on 
a wound, it stops bleeding by clot¬ 
ting the blood "in the twinkling of 
an eye " It is obtained from beef 
blood This material is so fast in 
action that it will clot blood in one 
second It is not yet on the market 
and the supply is still limited but 
surgeons at the University of Iowa 
have already used it, with “quite 
encouraging” results, to stop dan¬ 
gerous oozing of blood during 
major operations This oozing, 
which is difficult if not impossible 
to stop by other methods, is espe¬ 
cially troublesome in operations 
on the brain, liver, and bone When 
the material is available generally, 
dentists will also be able to use it 
to stop bleeding after teeth are 
drawn For hemophiliacs, such as 
the Spanish Count of Covadonga. 
who recently bled to death from 
injuries following an automobile 
accident, the new thiombin may 
prove life-saving 

Thousands of new-born babies 
and older patients suffering from 
obstructive jaundice can be saved 
from bleeding to death by the other 
substance which Dr Smith dis- 
f’ussed—vitamin K This vitamin 
not only stops bleeding but, if used 
oroperly. will prevent the bleeding, 
Dr Smith emphasized The vitamin 
was discovered by Prof H Dam of 
Copenhagen Its chemical identity 
was determined and it was pre¬ 
pared synthetically by scientists at 
the St Louis University and the 
University of California It was first 
used to treat patients by Dr Smith 
and by doctors at the Mayo Clinic 
—Science Service 

THEELIN 

To Speed Knittinq oi 
droken Bones * 

Knitting of broken bones, espe¬ 
cially m elderly women, may be 
Speeded by treatment with the fe¬ 
male sex hormone, theelin, Dr G 
A Pollock, of the Mayo Foundation, 
declares as a result of studies of the 
effects of theelin on broken bones 
In laboratory animals. 

Women over 60 years of age get 
so - called “broken hips” with 
“striking” frequency, Dr Pollock 
points out. The condition, although 


popularly known as a “broken 
hip,” is actually not a break of the 
hip but of the neck of the thigh 
bone near where it is joined to the 
hip A change in the bones of older 
women suggested a relation to the 
cessation of ovarian function in 
women past 50 years Several other 
scientists. Dr Pollock found, had 
also noted a relation between fe¬ 
male sex hormones and bone 
formation —Science Service 

UCKED? 

N«w Drugs and Methods 
"Encircle" Pneumonia Germ 

If 1938 and 1939 can be taken as 
representative of an established 
situation, the pneumonia season— 
winter—has suddenlv lost much of 
its dread, according to data as¬ 
sembled by the Metro¬ 
politan Life Insurance «o|- | | 

Company New ser¬ 
ums, sulfapyndine and 
allied drugs, have ab- •» 
ruptly cut the winter 
peak mortality from 
pneumonia to about a '« 
quarter of what it was 
—as the accompanying 
graph shows 

“Certainly,” says the 
company named, "the 
experience of these 
last two years augurs 
well for the future We 
have good reason to be optimistic, 
in the light of the new methods for 
pneumonia treatment now being 
rapidly extended to all parts of the 
country Just a short time ago ser¬ 
um therapy was used in only a few 
cities and states But now the ad¬ 
vantages of serum are generally 
known and applied Perhaps even 
greater successes may be expected 
from the recent advances in chemo¬ 
therapy The full possibilities and 
limitations of the new drugs have 
not yet been defined, but the use of 
sulfapyndine and allied drugs has 
already yielded most gratifying re¬ 
sults It may be that the most effi¬ 
cient form of treatment will be 
found to combine sulfapyndine and 
serum ” 


BRAIN WAVES 

Practical Uaes for Laboratory 
Discovery Steadily Increase 

Broadened use of brain-wave de¬ 
tection already hgs aided surgery, 
anatomy, and physiology, accord¬ 


ing to Dr Ralph W Gerard, asso¬ 
ciate professor of physiology of the 
University of Chicago 

The noted neurophysiologist and 
pioneer in the study of brain waves 
—tiny electrical currents continu¬ 
ously emitted by the brain—enu¬ 
merated recent advances through 
brain-wave study Detection of 
brain-wave irregularities aids 
diagnosing and locating brain tu¬ 
mors It makes possible, too, the 
detection of epilepsy in its first 
stage.s The anatomist can detect 
the nerve tracts which carry sti¬ 
muli from vaiious parts of the body 
to the brain, while the physiologist 
attempts to find out the why and 
how of brain waves, and has at 
least partly succeeded 

Recent research on brain waves 
has revealed that the tempera¬ 
ture of the brain cells increases the 
rate of their electrical rhythm, 


possibly with some bearing on the 
use of artificial fever in treating 
insanity that sedative and anes¬ 
thetic drugs producing sleep slow 
the rhythm, while caffeine steps 
up the waves to more than ten 
times their normal size 


BLOOD RAYING 

Infected Blood Now Taken Out 
"Sun"-rayed, Put Back 

Blood poisoning and some other 
infections are being treated by 
removing some of the patient’s 
blood giving it a quick treatment 
with ultra-violet rays, and return¬ 
ing It to the body at once Dr 
George Miley, Philadelphia physi¬ 
cian, recently announced the 
method’s success 

This IS not in itself a new treat¬ 
ment but one that previously 
failed the rays did not reach clear 
through the blood treated. Success 
resulted when a system of baffles 
kept the blood turbulently turning 
over 
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Why Unifersnl Fingerprinting? 

Desirable Features of System For Outweigh 
Erroneously Imagined Criminal Aspects 


FREDERICK KUHNE 

Pormtr 8«rr«ent, Bureau of Identmcatlon Police 
Department, City of New York Author of 

T here are only two reasons why 
anyone should object to the en¬ 
forcement of a universal finger¬ 
print law Either he wishes to 
cover up some past wrong-doing, 
or he IS afraid that sometime in the 
future he may be guilty of a viola¬ 
tion of law In either case he knows 
that registered fingerprints could 
well be the means of bringing him 
to justice 

On the other hand, every hon¬ 
est and upright person, citizen and 
alien alike, should welcome a uni¬ 
versal fingerprint law Through its 
enforcement would come many 
personal as well as national ad¬ 
vantages, the most important of 
which are outlined in the follow¬ 
ing paragraphs When these ad¬ 
vantages are fully appreciated, 
there should be little opposition to 
universal fingerprinting, indeed, 
there should be increased demand 
that such a system be inaugurated 
with a minimum time loss 

It IS undeniable that much of 
the popular opinion against uni¬ 
versal fingerprinting arises from 
the erroneous impression that fin¬ 
gerprinting IS indelibly linked 
with crime That it has been of 
tremendous value to law enforce¬ 
ment officers in connection with 
criminal cases is, of course, true 
But It must not bo overlooked that 
the lessons learned in this work 
can be and have been applied in 
non-cnminal work to the great 
benefit of the honest private per¬ 
son Fingerprinting, proved an in¬ 
fallible system for establishing 
identity, has made possible posi¬ 
tive identification of amnesia vic¬ 
tims, unknown dead, missing per¬ 
sons, and so on And who can for- 
see when some accident, some un¬ 
predictable event, will make such 
identification desirable in his own 
case"^ 

Fingerprinting of all military 
forces during World War I, plus 
the voluntary filing of several 
thousands of prints in the Civil 
Division of the FBI, has done 
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much to lessen public objection to 
the system There is still a large 
majority of residents of the United 
States, however, who feel that 
compulsory registration of finger¬ 
prints would violate their consti¬ 
tutional rights Hence the follow¬ 
ing summary of some of the 
favorable aspects of universal 
fingerprinting and recording under 
government contiol 

Such a system would do away 
with the present expensive njethod 


Persistency of flncerprlnt rid- 
res Is demonstrated by these two 
prints- one at left was taken In 
1892; one at the richt in 1922 

of taking the census every ten 
vears The records would give a 
continuously corrected census of 
the nation, divided by states, 
counties, cities, towns, and vil¬ 
lages 

It would also give a complete 
record and control of the move¬ 
ments of all persons m the United 
States, whether resident or enter¬ 
ing or leaving It would prevent 
the deported from re-entering and 
the fugitive from leaving the 
country It would prevent the 
falsification or forging of passports 
and would serve as a deterrent to 
other infractions of the law 

With universal fingerprinting in 
force, any national emergency 
could be met with little loss of 
time The records would make 
possible a speedy call to arms and 
would prevent draft dodging 
Furthermore, those in authority 
would be able to compile records 
showing the exact numerical 
strength of every classification of 
persons, together with ages, oc¬ 
cupations, and other important in¬ 
formation 

Record files of a universal 
fingerprinting system would be of 
great value to the post office From 


them could be obtained correct ad¬ 
dresses for improperly addressed 
mall, thus materially reducing the 
amount of mail sent to the dead 
letter office and hence reducing 
the cost of maintaining this office 

Civil service applications could 
be acted upon with speed and ac¬ 
curacy from the data supplied by 
fingerprint files. With this in¬ 
formation available, it could be 
definitely known at all times that 
only honest persons would secure 
appointments to this important 
service 

Couple the foregoing with the 
more obvious applications of uni¬ 
versal fingerprinting to the curtail¬ 
ment of criminal operations and 
we find a multitude of favorable 
reasons as against the few and er¬ 
roneously conceived unfavorable 
reasons 

Establishment of a universal 
fingerprinting bureau might ap¬ 
pear to be a gigantic proposition 
It would be, however, an under¬ 
taking no greater than our present 
system of handling the mails, and 
the cost would be negligible Post 
offices, which are equipped to 
serve every resident of the United 
States, could be used as head¬ 
quarters for fingerprinting those 
who reside within each postal 
district Thus there would be no 
additional expense incurred so far 
as office space is concerned and the 
money saved, by abolishing some 
of the present activities which 
would no longer be necessary under 
universal fingerprinting, would 
more than pay for the additional 
help required to handle the routine 
of fingerprinting 

The system of enforcing univer¬ 
sal fingerprinting could be worked 
out through the post offices in 
somewhat the following manner 
All present residents would be re¬ 
quired to report within a specified 
time to their local post offices. Here 
two sets of fingerprints would be 
taken, one to be forwarded to a 
central bureau at Washington, D. 
C. and the other to remam on file 
in the district post office. When a 
resident moves out of a postal 
district, it would be compulsory for 
him to notify the postmaster to 
this effect, giving the date of his' 
removal and the address to which 
he is moving. Upon receipt of such 
notification the postmaster would 
then enter such changes on the 
fingerprint record and would also 
notify the central office. If a resi¬ 
dent is to move to some other point 
within the same postal district, the 
duplicate print would remain in 
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the local office. If, however, the 
new address is within another 
postal district, the print would be 
forwarded to the postmaster of 
the new district so that the record 
would be complete at all times. 

Of course, it would be a necessary 
part of a universal fingerprint law 
that each resident of the nation 
should be required to carry an 
identification card containing ap¬ 
propriate data This card should 
also bear a simultaneous plain im¬ 
pression of the right index, middle, | 
and ring fingers, similar to those | 
now used by banks and the postal 
savings department 

Thus it will be seen that a uni¬ 
versal fingerprinting system could 
well be established in the United 
States with a minimum of ex¬ 
pense and a maximum of desirable 
results The advantages that would 
accrue to the average resident 
would, indeed, far outweigh any 
residual feeling that he might have 
regarding the criminal taint of 
fingerprinting, particularly so 
when he realizes that this taint is 
one that should long since have 
been discarded as having no 
foundation in fact. 

• • • 

HEALTHIER PLANTS j 

Vitcoxiin-Hormone Stimulant j 

in Powder Form j 

From the Horticultural Depart¬ 
ment of the American Chemical 
Paint Company comes news of the 
commercial production of a vita- 
min-hormone stimulant, Trans- 
plantone, for plants, that not only 
invigorates old roots but also mul¬ 
tiplies the production of new ones, 
reduces the loss which frequently 
occurs with transplanting opera¬ 
tions, and reduces wilting It is 
applied to rooted plants to add to 
existing root growth and to force 
their general growth. 

Transplantone is a water-sol¬ 
uble powder impregnated with 
Vitamin B-1 and other parts of the 
Vitamin B fraction, plus root- 
promoting hormones. The hormone 
initiates root growth and plant 
physiologists assert that the Vita¬ 
min B chemicals are necessary for 
the maintenance of their growth 
That it is quite concentrated is ob¬ 
vious for it requires only one level 
teaspoonful to a gallon of water to 
make a stock solution which is then 
further diluted. Seedlings may be 
lightly sprinkled weekly, or it may 
be applied to plants set out in the 
soil, whether they be trees, shrubs, | 


TONIGHT 

They're Playing Under Lights! 


L4f. WeiiuufUciuie 



• Few fans ever dreamed the day 
would come when after dinner they 
could ride out to a stadium and 
watch a professional baseball game 
played under lights 

• Yet, the idea of night baseball 
was advanced as early as three dec¬ 
ades ago. True, nothing was done 
about this so-called "fantastic 
dream” then. But twelve years ago. 
a minor league club toured the 
country with a portable lighting 
system and played before fans at 
night in much the same manner as a 
carnival troupe. 

• Night baseball at last became 
a reality. And it proved increasingly 
popular, evidenced by the fact that 
in the past ten years it has devel¬ 
oped in the minor leagues to a point 
where seven games out of every ten 
are today played under lights. 

• In 1935 night baseball grad¬ 
uated to its first major league park. 
So rapidly has it caught on here that 
eight of the big league parks are 
now equipped with the most mod¬ 
ern lighting facilities. And we are 
proud to say that five of these light¬ 
ing systems were designed and in¬ 
stalled by our own company. 

• One has only to check the turn¬ 
stiles to appreciate how eagerly the 


public has taken night baseball to 
us heart. 

• In 1939, for instance, nearly 
one million persons attended major 
league night baseball games. The 
night games at Shibe Park, Phila¬ 
delphia, topped the daytime atten¬ 
dance average five to one. In Comis- 
key Park, Chicago, the first six night 
games drew over 188,000 paid ad¬ 
missions. 

• There has been similar enthu¬ 
siastic response to night games 
played in the Polo Grounds, New 
York; Sportsman’s Field, St. Louis; 
Forbes Field, Pittsburgh; as well as 
those at other baseball parks. 

• Consider if you will the unusual 
demands of a lighting system that 
must provide glareless illumination 
for a fast night baseball game. 

• At Forbes Field, Pittsburgh, 
our most recent installation, more 
than 210 million candlepower of 
light is spread over the field from 
864 floodlights, each of some 1500 
watt capacity. Their combined out¬ 
put would be enough to light every 
home in a city of 2 5,000 population. 
If this light were concentrated in a 
single unit it would make a news¬ 
paper readable more than 18 miles 
away. Distributed as it is, the illu 
mination over Forbes Field is 19 
umes brighter than the average bus¬ 
iness man’s desk 

• Fortunately, we at Westing- 
house were able to bring to this 
exacting problem a long and highly 
variedlightingexperience Through 
the important contributions we have 
made to better lighting, stores have 
been made more attractive to shop¬ 
pers; factories and offices more effi¬ 
cient for employees; school rooms 
more conducive to study; public 
thoroughfares, airports and river 
docks infinitely more safe. 
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Engine vibration In marine 
Installations Is not trans¬ 
mitted to the ship’s pro¬ 
peller when this new type 
of electric coupllnx Is used 
Built by Westlnxhouse, the 
conpllnc consists of an 
armature connected solidly 
to the enclne shaft and a 
field connected to the rears 
that turn the propeller. 
These two rotatlnr parts 
are separated by a small air 
rap; when the armature 
Is rotated by the enrinc, 
marnetlc forces are set up 
which turn the field (shown 
at left) and hence turn the 
propeller shaft of the ship 


vines, annuals, or perennials In 
the case of plants which are set 
out without a ball of earth, the 
manufacturer recommends that the 
roots be soaked in the stock solu¬ 
tion for an hour Treatment usually 
results in vigorous and extensive 
root growth and this, in turn, re¬ 
quires more frequent watering than 
IS ordinarily necessary 

The manufacturer further claims 
that, owing to frequent clipping, 
grass IS unable to produce enough 
vitamin and hormone naturally for 
the roots and that watering with 
an ounce of stock solution to three 
quarts of water will improve turf 
quality Sods similarly treated be¬ 
fore being set in place will also 
readily form new roots —C F 
Greeves-Carpenter 

HEROIC CASTING 

Largest Ever Cast In 
StcdnlesB Steel 

A BRIGHT new symbol of America's 
free press, the first heroic sculpture 
cast in stainless steel, was unveiled 
recently on the facade of the Asso¬ 
ciated Press Building by Nelson 
Rockefeller, before a distinguished 
assemblage Kent Cooper received 
it for the Associated Press 

This 10-ton plaque of bright 
metal was made from the winning 
design in the Rockefeller Center- 
Associated Press open competition 
for a sculpture symbolizing news 
and the press Its designer was 
sculptor Isamu Noguchi 

The 23-foot by 18-foot model, 
sculptured by Noguchi in plaster, 
was but a beginning for eight 


months of labor by engineers, 
metallurgists, molders, machinists, 
and polishers who blazed new trails 
in perfecting the technique that 
made possible the jump from a few 
hundred pounds, the largest pre¬ 
ceding art work cast in stainless 
steel, to this titanic 10-ton bas- 
relief 

Completion of this panel marks 
several “firsts” in the artistic, ar¬ 
chitectural, and metallurgical 
fields Noguchi is the first American 
artist to use cast stainless steel as 
a sculptural medium, and the 
Rockefeller Center architects are 
the first to demonstrate the use of 
a light-reflecting metal to replace 
the traditional light-absorbing 
stone and metal decorations of 
buildings The General Alloys 
Company, pioneers in stainless 
steel, solved many technical prob¬ 
lems involved in casting this panel 
which IS twenty times larger than 
an ,• previously cast The work in¬ 
volved the engineering of special 
equipment, the development of 
.synthetic sands to withstand the 
terrific heat of the molten metal, 
and powerful precision grinding 
machines to achieve “invisible" 
joints in the finished plaque 

FXOOR SEALER 

Finish P«netratM Wood Grain, 
Gives Protection 

An attractive and durable finish 
for unfinished floors has been put 
on the market by American As¬ 
phalt Paint Company. The manu¬ 
facturer claims that it furnishes 
absolute protection against dirt. 


water, grease, and constant wear. 

Through its active penetration 
into the wood, this new finish, 
which IS called "Valdura Floor Seal¬ 
er, seals the grain and gives a 
waxed and polished appearance, 
with no surface coating to wear off. 
Therefore, floor.s finished with it 
are said to retain their original 
color, or natural wood finish 

Valdura Floor Sealer can be ap¬ 
plied with a mop or a brush One 
coat only is needed, and one gallon 
covers about 800 square feet of 
floor surface Thiee or four hours 
drying time is all that is necessary 
before the floors are subjected to 
foot traffic The sealer may also be 
used to advantage on logs, knotty 
pine, creamery churns, and other 
unfinished wood 

BATTERY CONDITION 

Indicator Shows When 
Battery May Foil 

To protect car owneis against the 
yearly toll of battery failures due 
to overcharge or undercharge, an 
accurate, dependable ‘battery con¬ 
dition indicator” has now been re¬ 
fined and made available for use 
on the dash of any automobile as 
an accessory 

This new instrument — called 
Charge-Master — indicates to the 
car driver the state of charge of 
his battery when at rest tVhen the 
generator is charging, the instru¬ 
ment shows promptly any varia¬ 
tion in battery charge, in generator 
performance, and in load (such as 
radio, heater, and so on) on the 
electrical line It shows overcharge 
and undercharge — each of which 
may shorten the life of the battery 
and, if pronounced or continued 
over a long period of time, may dis¬ 
able It beyond repair 

Charge-Master installs on any 
car, bus, or truck in about 10 min- 


Arrow point* to battery condi¬ 
tion indicator on motor-ear daab 
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For storate battery protection 


utes The jviring is simple The 
instrument is self-illummating 
whenever the dash lights are 
turned on 

Car owneis too often have un¬ 
fairly blamed good batteries and 
good service men for sudden bat¬ 
tery failures and repair costs due 
to heretofore unindicated over¬ 
charge or undercharge This new 
device lays the blame where it 
should be, tells when to turn on or 
turn off the electrical load from 
radio, heater, lights, and other 
equipment in ordei to hold line 
potential and battery charge within 
safe limits until a preferred service 
man can be reached for timely 
preventive service 

DUST MASK 

In an attempt to provide adequate 
protection against air-borne dusts, 
pollen, or certain bacteria which 
annually cause untold suffering 
and the loss of millions of dollars, 
an American Optical Company re¬ 
search scientist — W H Lehmberg 
— has designed an exceptionally 
light and efficient filtering device 
for wearing over the nose and 
mouth to protect the respiratory 
system 

Weighing only an ounce and a 
half, and excluding particles of 
dust as small as a micron — 1/25,- 
000 of an inch — the device was 
developed to give comfortable pro¬ 
tection to those working in dusts, 
persons allergic to pollens causing 
hay fever or asthma, and doctors, 
nurses, and patients exposed to 
certain air-borne bacteria 

The high filtering efficiency of 
the new respirator is actually 
needed, because silica dust now 
generally considered harmful to 
the lungs is approximately flv» 
microns or less in size, common 
pollen grains which cause hay 
fever and asthma range in size 
from 10 to 100 microns, and bac¬ 
teria are approximately one mi¬ 
cron. 

The effectiveness of the new 
mask, which is lightei than any 


WORLD’S FAIR 

PRIZE PACKAGE 


(JULY AND AUGUST ONLY) 



AT NEW YORK'S 


WALDORF-ASTORIA 

1. ROOM AND BATH 

-with entrance foyer, larytc tloiet, 
luxurious bath with tub and shower 

2. BRIAKrAST 

Anything; you like, scrvetl in your riMiin 
or Norse Grill 

3. STARLIOHT ROOF 

A delicious dinnc from a world-famous 
(uisine nationally known orchestras, 
and briUiant entertainment 

4. Oi LUXI LIMOUSINE BUS TO FAIR 
AND RETURN 

-hourly service from Waldorf direo to 
Waldort station at fair, via famous 
Triborough Bridge (Queensborough 
Bridge on return trip; 

5. ADMISSION TO WORLD'S FAIR 


l or 2 Persons tn a Tivtn-Bedded Room 

THE COMBINATION 
PRIZE PACKAGE FOR $18 a day 

(or less, $f SSarUgbS Roof dinner ss not destreJ i 


Other combinations of rooms and suites, including air- 
conditioned rooms, are available during July and August 
at Summer rates based on the Package Plan charges 
Living at the world's most famous hotel will add im¬ 
measurably to the enjoyment of your visit to New York 
and the World's Fair For reservations or further infor¬ 
mation, please write Department 110 

THE WALDORF-ASTORIA 

Park Avenue, 49th to 50th Streets, New York 

THE world's most EXTENSIVELY AIR-CONOITIONED HOTEL 


ALL 

FOR 

. no 

A DAY 

(or lot,, if 
Slorhghl 
Roof dtnnor 


AUGUST 1940 


SCIENTIFIC AMERICAN 




MISCELLAKY- 


other of equal efficiency, is due to 
four factors' A new method of 
making the filter unit, resulting m 
an extremely large, efficient filter 
area for the size of the mask, a new 
and efficient exhalation value, a 
new self-equalizing double head- 
band which holds the mask se¬ 
curely but comfortably against the 
face regardless of the position of 
the head, and a facial design that 
enables one to wear the device 
with perfect comfort 

FOLDING BICYCLE 

For Ease In Carrying 

Those of us who were growing up 
in the days before the automobile 
era may wish that when we were 
young there had been available a 
folding bicycle such as the Compax 
Sports Traveler recently an¬ 
nounced by the Westfield Manu¬ 
facturing Company Not only may 
this bicycle be taken apart in 15 
seconds without the use of tools, 
but, because it has no top-cross 
bar, the one model fits adults and 
juveniles of both sexes Because of 
Its compactness when folded up, 
It can be carried conveniently in 
automobiles, busses, trains, and 



Simple joints for foldlnr 


other conveyances That is an im¬ 
portant advantage in these days 
when many people must travel to 
the country for their cycling 
The single cross bar of this bi¬ 
cycle, running from just beneath 
the handle bars to a point on the 
rear half just above the sprocket, 
has a slip joint with a single nut 
for tightening The machine breaks 
apart at this point so that the two 
wheels may be folded togethei 
while the handle bars will swing 
downwai d for greater compactness 

PEEP-SIGHT 

Gives One-Way View 
Through Front Door 

Alarmed by the appalling growth 
of attacks on housewives by crim¬ 
inals who ring doorbells and force 
their way inside when the door is 
opened, police throughout the 


country are warning women and 
all householders in urban areas to 
be on constant guard against this 
menace 

Various protective methods, such 
as doorchains and special latches 
have been suggested, but a very 



Protection for the housewife 


effective new device is an ingeni¬ 
ous affair called the “Protective 
Eye ” 

This safety device takes the form 
of a handsome and entirely inno¬ 
cent appearing door-knocker In 
Its center is hidden a bulls-eye of 
“one-way glass,” making a tiny 
window which enables the house¬ 
wife to look out and see any caller 
without that person being aware 
of the inspection Having surveyed 
the caller, she can refuse to answer 
the summons or open the door as 
her judgment dictates 

The secret of the “Protective 
Eye” lies not only in the incon- 
spicuousness of the glass but in the 
fact that It has one-way vision 
That IS, you can see outside from 
the inside, but not inside from the 
outside. 

TREE PROTECTION 

Spray Coot Reduces 
Dehydration 

A NEW tree spray called Protex is 
being offered by Protex Industries, 
Inc It was first successfully used 
at the New York World’s Fair, 
and officials praise it highly as a 
spray to reduce dehydration aniT 
obviate excessive pruning It does 
not wash off the tree and prevents 
excessive transpiration without re¬ 
stricting respiration. The -makers 
recommend Protex as being su¬ 
perior to burlap, straw, or other 
wrappings in extreme tempera¬ 
tures In addition to a winter Pro¬ 
tex, a summer consistency is also 
available and is designed to pre¬ 
vent sun scald or scorch. The prod¬ 


uct is a rubber compound and 
forms an elastic coating that re¬ 
flects the rays of the sun, thereby 
preventing wide extremes of tem¬ 
perature .—American Forests 

WCX)D STOVE 

Naw Principle Achieves 
90 Percent Ei£k;iency 

Development of a new type wood 
burning stove, capable of heating 
two or three rooms and requiring 
filling only once or twice a day, is 
regarded by New England foresters 
as bringing new hope to farm 
woodlots which have long suffered 
for lack of a suitable market for 
cordwood 

The new stove, developed by the 
Connecticut Forest and Park Asso¬ 
ciation in co-operation with Prof 
Lauren E Seeley, Yale heating ex¬ 
pert, burns wood at an estimated 
90 percent efficiency. Because of 
a radically new design, the heater 
operates on the principle of “de¬ 
structive distillation,” burning 
both gas and charcoal formed in 
Its operation 

A cord of hardwood has fuel 
value approximately equal to that 
of a ton of hard coal. The heater, 
shown in our illustration, will hold 
about two and one-quarter cubic 
feet of wood, or more than 50 
pounds Small-diameter trimmings 
from sawmill operations or from 
"weeding” the family woodlot are 
recommended in preference to the 
larger chunks commonly used in 
wood stoves As wood is burned in 
the combustion chamber at the bot¬ 
tom of the stove a fresh supply is 
dropped automatically from the 
reservoir above, producing steady 



Note the fuel reservoir In ttite 
effielent wood bamlng stove, 
for homes, sarafes, and oamiis 
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heat for long periods without re¬ 
loading. 

Prof. Seeley estimates that the 
heater will generate heat sufficient 
for two or three rooms in cold 
weather—for an eight-hour period 
without attention. In mild weather 
the heater will easily run more 
than 24 hours without attention — 
Science Service. 

GARBAGE GRINDER 

A NEW under-the-sink garbage 
shredder has been developed by 
the In-Sink-Erator Company. It is 
designed to eliminate the unsightly 
and smelly garbage pail, for all 
garbage is simply dumped into this 
device and when the motor is 
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switched on the garbage is so 
ground that it may be washed I 
down the dram This includes such ! 
things as bones and fruit pits I 
The shredder head on this de¬ 
vice, which is powered by a 1/4 , 
horsepower motor, operates alter- j 
nately in one direction and then in j 
the opposite, so that garbage is cut l 
either into very tiny pieces or pul- ' 
verized It is connected with the 
house wiring system and requires ; 
during the very short time it oper¬ 
ates only about as much power as 
the average electric iron. 

ELECTRICAL HAIR BRUSH 

While It IS not possible to say defi¬ 
nitely whether vigorous brushing 
of the hair has any great retard¬ 
ing effect on the advancement of 
baldness, such brushing is often 
recommended to stimulate the 
scalp and give tone to the hair 
For those Who believe that stimu¬ 
lation of the scalp does assist 
natural growth of the hair, the 
Hershey Manufacturing Company 
has just developed a power-driven 
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n rich, pebbled, red leatherette beautifully stamped in gold Magazines are bound in with a 
anap and are held poaitively in place; no punching necessary. In ordering, state what year 
(19^, 1939, etc.) is to be stamped m gold on the backbone. 

Each 91.50 postpaid in continental U. S. 

(92.00 postpaid elsewhere) 
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scalp brush. The several rows of 
bristles are so driven, at 5000 
strokes per minute, that a definite 
cyclic sequence is maintained. 

There is at present a professional 
model of the Vitabrush, a portable 
model for home use will soon be 
available 

COTTON WRITING PAPER 

D ETAiLS are as yet unavailable as 
to the new process for making a 
high quality writing paper directly 
from cotton — low-grade cotton, 
at that — but the development 
work was done by the U S De¬ 
partment of Agriculture in co-op- 
eration with the Writing Paper 
Manufacturer’s Association Pro¬ 
vided that the process is a com¬ 
mercial success and paper can be 
made cheaply enough to create a 
big demand foi it, then this should 
solve a sizeable part of the prob¬ 
lem of what to do with Ameiica’s 
surplus cotton 

LIFE-SAVING SUIT 

Seals Up Water-tight 
and Warm 

A LIFE-SAVING suit of a new de¬ 
sign has been invented by a 
Swedish engineer, Count H G 
Morner The Morner life-saving 
suit IS made of water-proofed fab¬ 
ric, closed in front by a special 
rubber ‘•zip”-fastener The suit — 
boots and mittens being all in 
one — IS put on as an overall 
in less than one minute, the inven¬ 
tor claims, but it is intended to be 
worn by seamen all the time, al¬ 



Desisned for seamen, this life- 
saving suit la qaickly closed 
by means of s "zip” fastener 



Count Morner and life-savlnK 
suit with kapok-wadded vest 


though open, while the ship is in 
a danger zone Its buoyancy is due 
to a special kapok-wadded waist¬ 
coat, sewn into the suit, which 
keeps the shipwrecked floating, 
even if there should be a leak in 
the suit Besides keeping the per¬ 
son afloat, the suit warms him while 
he IS in the water, and it also pre¬ 
vents him from freezing to death 
if and when he is rescued m life¬ 
boat or raft 

ROCK-PILE RESERVOIRS 

Ancient People Collected Drinking 
Water on Rocks 

The British dew ponds described 
in the Industrial Bulletin of June, 
1938, were not the only means of 
extracting water from a moisture¬ 
laden, but stingy, atmosphere Ac¬ 
cording to a recent issue of Dis¬ 
covery, medieval townsmen of 
Theodosia, a Black Sea port on the 
southeast of the Crimea, obtained 
sufficient water for a flourishing 
city by erecting, on the near-by 
heights, great piles of broken stones 
upon which the moist brs^zes from 
the sea would condense some of 
their water Thirteen of these piles, 
connected with the city by a sys¬ 
tem of sandstone pipes, supplied 
16,000,000 gallons of fresh water 
daily and permitted Theodosia to 
become the most important port 
on the north coast of the Black Sea 
Barbaric conquerors permitted 
the stone piles to become over¬ 
grown with vegetation, which de¬ 
stroyed their effectiveness It was 
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MORE THAN 

25,000 

TELESCOPES 

from iix inches in diameter up, and 
really capable of doing serious as¬ 
tronomical work, have been made 
successfully by amateurs from the 
practical, elementary working in¬ 
structions in the book 

AMATEUR 

TELESCOPE 

MAKING 

This beginner’s book tells how to 
plan and build the mounting, how 
to grind, polish and accurately shape 
the essential glass parts by hand— 
all at a cost of less than ^25, working 
from inexpensive, prepaid kits of 
glass, abrasives and pitch 

500 pages. Profusely illustrated. 

AMATEUR 

TELESCOPE MAKING 

Postpaid ^3.00 domestic 
^3.35 foreign 

SCIENTIFIC AMERICAN 

24 West 40th St , New York, N. Y. 



not until the later nineteenth cen¬ 
tury that the purpose of the piles 
was again learned and efforts made 
to restore them to usefulness Mod¬ 
ern engineering methods were not, 
however, immediately successful 
in duplicating the empirical work 
of the original builders, one at¬ 
tempt to do so failed and there¬ 
after political conditions prevented 
further efforts 

Successful construction of both 
dew ponds and stone condensers 
depends upon secrets which are 
not yet common knowledge Yet 
the theory of their operation is 
.simple and a determined effort 
might cut through the time-fos¬ 
tered tiaditions of failure Success¬ 
ful opeiation would bring life to 
many an and seacoast locality and 
to coral islands whose porous sub¬ 
structure will not permit retention 
of water, even though rainfall is 
ample—The Industrial Bulletin of 
Aithur D Little, Inc 

SCREEN 

Dazzle-Damping 
and Insocl-Proof 

The newest thing in window 
screen materials is something like 
a miniature Venetian blind Called 
Koolshade, it is made of horizontal 
flat strips of bronze, woven to¬ 
gether every half inch with vertical 



Section of bronze wire-and-strlp 
window screen, enlarged 20x 

bronze wires The spacing is the 
same as in the standard 18-mesh 
screen and is, therefore, equally 
insect proof 

The horizontal flat strips serve 
to kill some of the glare of brilliant 
summer skieS) but let in plenty of 
light horizontally. 
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Conducted by JACOB DESCHIN. A.R.P.S. 


WILLO 
CINE TRIPOD 

A Tripod of Exceptional 
Quality at Only 


$14.75 



A ttrong, durable all-melal tu¬ 
bular tripod—rigid enough to 
meet the exacting demands of 
press photographers! 

Read> for action in a flash The 
tubular sections are instantly 
locked at any length by turning 
the legs clockwise, and a spe¬ 
cial locking device lonlrolled 
by the knobbed handle prevents 
legs from spreading 
I niversid Pan and Tilt Top al¬ 
lows you to tilt and turn the 
camera smoothlv to follow the 
subject, or lock the lamera at 
any angle 

Alternating points, for indoor 
and outdoor use Both handles 
fit under tripod head for con¬ 
venience in rairying 
Three sections, weight S lbs 
21'’o inches folded, 59% inches 
fully extended 


f.'arrving Case f3 50 

Mail Orders Filled 
ft rue Dept S. A C 



3Snd Sh Near 6th Ave., N. Y. 

World's Largest Camera Store 
Built on Square Dealing 


Light Control With an 
Electric Meter 

•■•he mere purchase of an exposure 
»meter of the photo-electric type, 
today generally regarded as the most 
efficient method of light measurement 
available to the practical photogra¬ 
pher, IS by no means a guarantee 
against incorrect exposure—unless 
the meter is properly used It Is not 
enough merely to point the meter; It 
must be pointed toward the subject 
with due regard to the angle at which 
the meter is held and its distance from 
the subject Furthermore, many 
workers fail to take advantage of the 
various methods by which the pho¬ 
tographer may truly obtain the full 
control of exposure that his meter can 
provide for him 

Beginners usually start off by decid¬ 
ing on the particular subject matter 
they wish to photograph, pointing the 
meter in that direction and adjusting 
the camera settings in accordance 
with the reading thus obtained What 
happens”’ If it is a landscape with 
beautiful clouds in the background, 
the foreground is frequently under¬ 
exposed If it IS a portrait, outdoors 
or indoors, the face is either over¬ 
exposed or under-exposed, depending 
on the brightness or darkness of the 
background 

The reason hes in the fact that a 
camera view encompasses a variety 
of light intensities, which may range 
from very dark shadows to very 
bright highlights, whereas the meter 
is calibrated at a definite reflection 
factor Therefore, because the meter 


encompasses more or less the same 
area as the camera, when held at the 
camera position it will take in a great 
deal of light from the sky, as in n 
landscape, and much less from the 
fohage, etc. The result is an “aver¬ 
age” measurement that is of no use at 
all because the light from the sky 
will be relatively so strong that it will 
greatly overbalance the light corning 
from the foreground As a result, the 
sky reading is favored and under¬ 
exposure for the landscape proper is 
bound to result Similarly, in the case 
of a portrait outdoors, a reading from 
the camera position will take in the 
background and surroundings as well 



Book was lowered to take a 
reading of shadow side of face 



SCIENTIFIC AMERICAN ■ AUGUST 1940 






-CAMERA ANGLES- 


If these are much brighter than the 
subject, as in the case of a sky or a 
sunlit wall, the portrait subject will 
be under-exposed, if, as in the case 
of a background of dark foliage, they 
are less brilliant than the subject, the 
latter may be over-exposed 

Since the objective in light meas¬ 
urement IS to obtain a proper reading 
for the most Important part of the 
subject and to allow the exposure 
latitude of the film to take care of the 
rest, it must now be clear that in order 
to get a well exposed landscape, or 
portrait, the light reflected from these 



Latest In meters 

subjects olone must be measured 
This IS usually accomplished by tilt¬ 
ing the meter slightly, toward the 
landscape, excluding the sky, in tire 
one instance, and approaching the 
portrait subject closely enough with 
the meter, regardless of the camera 
position, to include within the meter 
angle only the lace of the person being 
photographed A convenient rule for 
taking readings of objects at close 
range is to approach the subject to 
within a distance equal to the width 
of the subject 

Sometimes, however, it is not pos¬ 
sible to approach the subject closely 
enough for proper reading In such 
cases, the substitution method of 
meter measurement is used If there 
IS a tree or a house in the shade across 
the water that you want to include in 
a particular view, all you have to do 
is take a reading from your own 
clothing or from a tree nearby and use 
this reading for the exposure 

Where it is not possible to obtain a 
meter reading of the direct reflection 
from the subject, it is useful to read 
the incident light, that is, pointing the 
meter towards the light source Itself 
In the latest meter to appear on the 
market, General Electric’s Type DW- 
48, provision is made for making read¬ 
ings of this type direct. A self-multi¬ 
plier is incorporated in the calculator 
which automatically multiples ex¬ 
posure when the meter is used for 
incident light measurement in very 
dim light. (See "Whafs New” for 
fuller description of this meter ) 

How other electric meters may be 
calibrated for use in reading incident 
light la suggested in the following ex¬ 
periences of C. W Gibbs, AJRP.S. 

“In my experiments, I used the 
Mini Photoscop. This meter is cali¬ 



brated in American Schemer figures 
In iny first trials a Kodaflector was 
set up exactly six feet from the sub- 
pect Two small flood bulbs were em¬ 
ployed The meter was held near the 
subject’s face and pointed toward 
the lights The metei reading was 9 
This value was jotted down and then 
a senes of exposures was made on 
Super XX film The films were de¬ 
veloped in X33 foi the correct time 
to give a gamma of 7 Upon examina¬ 
tion it was found that the exposures 
were fairly good through a range of 
from 1/250 at f/2 to 1/250 at 
//5 6 Setting the meter to these ex¬ 
posures and then seeing what film 
speed was equivalent to a reading of 
9 It was found that these exposures 
would have resulted from a setting 
of 17 and 26 For normal use. then, 
we would consider the Super XX to 
have a speed half way between these 
two values If the light were dull or 
if we were compelled to shoot at a 
higher speed than normal, we could 
see by setting the film speed to 26 if 
we would get a good negative oi if 
it would be thin If the latter, we 
could compensate to some extent by 
prolonging the development time ” 
Any given scene may receive sev¬ 
eral different exposures, each of which 
will be considered correct for the re¬ 
sult wanted, and this without regard 
for the general over- or under-expos¬ 
ure of the full image A subject re¬ 
flects highlights, shadows, and middle 
tones. If the brightness range is longer 
than the latitude of the film can take 
m at once, the worker has a choice of 
three procedures. He can read the 
shadows or the highlights or the mid¬ 
dle tones and use each reading as a 
basis for exposure of the whole. The 
fact that film has a tone range from 
1 to 128 is used in a practical way on 
the dial of the Weston exposure meter 
Besides an arrow provided for normal 
readings, there is a letter U and an O 
at either end of the indicator scale on 
the dial. By using this meter to read 



Takes the 
pictures you’ve 
never dared 
to take 

M aking out-of-the-ordi- 
nary pictures is easy with 
this Kodak Monitor’s 1/400- 
second shutter That's fast 
enough to "stop” most action 
so you get pictures full of 
life while your subjects 
move about as freely and nat¬ 
urally as though there weren’t 
a camera in sight And even 
on dull days, you get surpris¬ 
ingly good results—your lens 
IS swift, precise 

Iilm-centenng mechanism, 
double-exposure prevention 
device, body shutter release 
Pictures are big sizes below. 
PRICES With Kodak Anas- 
tigmat Special//4 S lens and 
Supermatic shutter, Kodak 
Monitor Six-l6, for x 4'4- 
inch pictures, $48 50, Six-20 
model <2'4 x 3U-inch pic¬ 
tures), $42 50 At your cfeal- 
er’s Eastman Kodak Co , 
Rochester, N Y 

KODAK 

MONITOR 

SIX-16 (f/4.5 Special; 



Going to tho Now York World's 
Fair? Take your Kodak—vi»H the 
Kodak Building—see the Oreotesl 
Phalogrophic Show on Korlh. 
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Fifth Annual Sclentlllc American 

AMATEUR PHOTOGRAPHY 
CONTEST 


OVER 

$1200 
IN PRIZES 


I N this year’s contest, prints may be entered in any or 
all of the three groups listed below, In accordance 
with the rules In addition to the seven major prizes 
and flve honorable mentions, there will be three SPE¬ 
CIAL AWARDS that will be accorded to the three out¬ 
standing photographs among the 36 prize winners 
These special awards will be given in addition to the 
regular prizes that the pictures win 


36 PRIZES 
PLUS 

Three Special 
Awards 


DIVISIONS IN WHICH PRINTS MAY BE ENTERED 
/ision 1 Human interest, including camera studies of people, 
animals, and so on Portraits will be grouped in this division | 
zision 2 Landscapes, including all scenic views, seascapes, and 


/ision 3 Action, ir 
action IS the predo 


duding all types of photographs i 
nmating feature 


IN EACH OF THESE DIVISIONS 
THERE WILL BE AWARDED 
SEVEN MAJOR PRIZES AND 
FIVE HONORABLE MENTIONS 
WINNERS OF THESE PRIZES 
BECOME AUTOMATICALLY 
ELIGIBLE FOR THE THREE 
SPECIAL AWARDS 


RULES oi the CONTEST 

1 The groupe will be Judged Inde¬ 
pendently on the boBls of pictorial 
appeal and technical excellence 
The declblon of the judges will be 
final In case of a tie for any prize, 
duplicate prizes will be awarded to 


1 address of con- 
amera, and film. 


THE PRIZES 

IsL Three(125LONGINES. Corona- 4th. Three FEDERAL No. 345 
tion Model, Solid Gold, Men's Wrist Photo Enlargers (List Price S42.50). 

5tli. Three PIERCE CHRDIUCIUPH 
Red. Three tSS lOHEIIIES, Pre- Men's Wrist Witches (Ust Price 
sentation Model, Solid Gold, Men’s (19.75). 

Wrist Watches. BERMAN-MEYERS Flash 

3rd. Three FEDERAL No. 246 Guns complete with case (List 
PhotoEnlargers(UstPr’i€e(49.5D). price (15). 

7th. Three FINK-RDSELIEVE Vaporators 
(List price (12.5D) 


case however will more than one 
award be given to any Individual 
contestant 

7 Prints must be in black and white 
Color photographs are not eligible 
i Prize-winning photographs will be¬ 
come the property of Scientific 


HONORABLE MEN-nON 3rd. Three Raygram Wood-Chrome 
Tripoda. 

1st. 'Three Fink-Roaelleye “Hl-Spot” Flnk-Roselleve Audible 

Hollywood type spotlights. Timers. 



THREE SPECIAL AWARDS I 

J Winning pictures in the three divisions will be grouped and I 
judged further to determine which three of them shall be 
considered as the best In the entiie contest To the contestants 
who enteied these three photographs will be presented Uie 
following special awards 

1st. One No. 715 Weston Exposure Meter (List price $24.) 

2nd. One No. 650 Weston Exposure Meter (List price $19.95.) 
3rd. One No. 850 Weston Exposure Meter (List price $15.50.) 


THE JUDGES; 

McClelland Barclay, artist T J Maloney, editor of U. 8 Camera 

Ivan Dmitri, artist and photographer Robert Yarnall Richie, photographer 

Address all Entries to 



Photograph Contest Editor, Scientific American 


24 West 40th Street 


Now York. N. Y, 
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the extremes of brightness in a sub¬ 
ject and then setting the U instead 
of the “normal” arrow, or the O, de- 
piending on which end of the subject 
brightness range is to be favored, a 
reasonably correct exposure will bo 
obtained that will take advantage of 
the full scale of the film 

A last word You may follow these 
suggestions and still go wrong How¬ 
ever, before you start blaming the 
meter, ask yourself the following 
questions 

1 Am I using the correct speed 
rating for the film’ 

2 Is the shutter working properly’ 

3 Was the resulting negative coi- 
rectly developed’ 

Behind the Speed^una 

T here is much more to a Speedgun 
than may appear on the surface, 
as a visit to the Speedgun Corpora¬ 
tion’s plant in Bloomfield, New Jer¬ 
sey, has convinced us For one thing, 
more than 000 separate parts are re- 
quiied for the assembly of the vari¬ 
ous Speedgun models To produce 
these, the Speedgun engineers employ 
150 special tools, one of which is a 
tube-cutting machine that not only 
saves several burring operations m 
cutting dural and brass tubing, but 
IS capable of slicing two-inch tubing 
to lengths as shoit as 10/1000 of an 
inch The Speedgun engineers design 
and make their own tools in many 
instances, thus making the plant in¬ 
dependent of outside souices of sup¬ 
ply 

The development division of the 
plant, under the supervision of Philip 
K McGall, inventor of the Micro¬ 
switch. IS carrying on the work begun 
ten years ago by S Mendelsohn, of 
the Speedgun Corporation, in devel¬ 
oping new techniques in synchroniza¬ 
tion design Many of the models 
turned out by this division are never 
seen by the general public, but the 
facts learned are incorporated in the 
design finally chosen for inclusion in 
the finished commercial product The 
research is pursued not only for the 
sake of perfecting designs for current 
requirements, but also to keep a 
weather eye out for future needs and 
developments 

One of the items that will see the 
light of day in the near future is the 
Multiflector, a reflector-magazine 
holding SIX No 5 G E “Mighty 
Midget” bulbs, these are mounted on 
the gun in the usual way and the 
lamps flashed either individually or 
in unison, depending on the number 
of switches thrown A special carry¬ 
ing case holding six of these Multi- 
flectors will be available, thus mak¬ 
ing It possible for the photographer to 
load 36 bulbs at once and never handle 
a single bulb until they have all been 
flashed "On the fire” is another gun 
to be known as the Superspeed, which 
will fire 12 flashbulbs one after the 
other and which can be operated 
either on or oft the camera 
For accurate testing of shutter syn¬ 
chronization, a Speedgun Timer has 


been made available to newspaper 
offices and will soon be ready in suffi¬ 
cient quantity to be placed in cen¬ 
trally located agencies throughout the 
country The tester works at 1/10,000 
of a second and permits ready testing 
with every assurance of certainty as 
to the result 

Portraits With A 
Spoctacle Lens 

G et your optician friend to make 
you up a spectacle lens of a focal 
length your cdmcia will accommo¬ 
date, mount it in a square of card¬ 
board of the right dimensions to fit 
the front of your camera, and try your 
hand at soft-focus portraits The re¬ 
sults may surprise you The illustra¬ 
tion IS an example Notice how the 
highlights spread out into the sha- 



With a spectacle lens 


dows and a general softness of out¬ 
line prevails over the entire face 
Sharp pictures are not always the 
best pictures, particularly in the case 
of portraits, a soft picture such as 
this may often be superior 

Fine-Grain Developer 
Formula 

A FINE-CHAIN formula that appeared 
in the older issues of the “Gevaert 
Formula Book” is reprinted in the 
current issue or the Gevaert Seitsiti- 
zer It consists of only metol and so¬ 
dium sulfite made up as follows 
Metol Vi ounce 

Sodium sulfite— 

(anhydrous) 3^4 ounces 

Water to make 32 ounces 

Development is for 20 minutes at 65 
degrees Distilled water is recom¬ 
mended The developer is said to keep 
a very long time 

Notional Photonows 
Wsokly 

A WEEKLY journal of news and com¬ 
ment concernmg matters photo¬ 
graphic and cinematographic has re¬ 
cently made its appearance, with 
headquarters in Washington, D C An- 



Come and get the 


New Mendelsohn 

C Deluxe (Series D) 

Speedgnns 

* For ragular-iUed Sp»«d Craphlc* 

* Automatic Spe»d-Ei»ctor lor bulbf 

* Inqanloui, complataly rainproof head 

* Soli-Iock, budgeproof battery cats 

* Camara and Speadqun always safe 

* Now positira switch button 

* Exclualva soiaty switch button guord 

* Provan Spaadgun all-alactrlc trippar 

* S17 00. with 7” Adiutlabla Aplonatic 
Raflactor, $16.00. with 5" Adfustobla 
Aplonatic Reliector 

lA-AllO Beady! speedgun Deluxe C. 
Jr, ^Serles^ D) for minlslure Speed 

model $19 00, with 5" Adjuitsbio 
Aplsnatlo Reliector 

Sea lhasa two new Spaadguns, cu 
wall as all Mendelsohn Spaadguns. 
including the now famous models 
for Leica and Contax. at your 
dealer, or write to Dept BJ-B. 

Medr in U S A 

S. MENDELSOHN 

46 Farrand Streat, Bloomfield. New Jersey 
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// Trips Are YourHobbif 
A PUMO /s yourSudchf' 




nounced as “a national publication 
for amateur photographers,” It is pub¬ 
lished every Saturday under the edi¬ 
torship of Don Bennett. The publica¬ 
tion states that it "welcomes news of 
the activities of camera clubs and in¬ 
dividuals and manufacturers interest¬ 
ed in amateur photography,” and asks 
that m submitting copy having a time 
element, the contributor should allow 
for the lapse of one week’s time The 
publication should be addressed 
National Photonews Weekly, Editorial 
Office, News Building, 1013 Thir¬ 
teenth Street, N W , Washington, D. C 

Labels on Bottles 

O NE of the most vexing darkroom 
problems is how to make labels 
stick on bottles If some way were 
found to prevent sloshmg water or 
other liquids over the label, there 
would be little trouble, but as this 
usually appears to be unavoidable, it 
it necessary to provide a means of 
protecting the label under all circum¬ 
stances A suggestion is offered by 
Morris Germain, A R.P.S, that he 
claims has worked for him for a long 
time He takes a few sheets of un¬ 
developed glossy printing paper and, 
by the ordinary darkroom printing 
safelight, immerses it in the regular 
flxmg bath. After the paper has been 
“fixed out,” he turns on the white 
light, washes the paper m the usual 
way and then allows it to dry on a 
ferrotype tin He then cuts the paper 
up into the sizes he needs and letters 
the paper with black waterproof ink 
When the ink has dried thoroughly, he 
wets the paper again, squeegees out 
the excess water, applies ordinary li¬ 
brary paste on the back and attaches 
It to the bottle The last operation is 
a coating of spar varnish 

New Reflex Case 


r automobile trips are vour hobl 
like to go places and see new s 

palm-size Filmo 8 Movie Camerr __ ^_ 

“buddy ” Filmo 8 « «fine camera and ii does 
fine unrk—n brings the trip home with you— 
doubles the fun, makes it hfe forever You can 
load it in tw ent^ seconds' Film drops into place 
without threading over sprockets ^stprer ■' 


full, n 


■what you see,you get, 


ghts—the 


k-and-white 





A SOLE leather, velvet-lined carrying 
case for the new Brownie Reflex 
I Camera is being offered by United 
’ Camera Exchange of New York Citj- 
I The case follows the styling and 
de.sign of similar cases made for more 
expensive cameras of the candid type, 
' and features a drop front allowing 
I full freedom for the finder and taking 
! lens, it also has a die-cut window in 
I the real so that film exposure num¬ 
bers can be seen as the film is wound 
The cord furnished by Kodak as a 
I part of the Brownie Reflex is used as 
the carrying strap 


I For Nature Shooters 

S HOOTING insects and other small 
creatures frequently offers ob- 
I stacles because they cannot be kept 
I in one place long enough for the 
: necessary critical focusing (close-up 
I lenses being required) and relatively 
I long exposures One worker got out 
I of the difficulty by placing the insects 
I m a bottle and then injecting into the 
bottle a small quantity of lllumma- 
I ting gas from the kitchen gas Jet, The 
1 creatures become dulled and as a re- 


**Make Money 
With 

Your Camera** 

Photo-Markets 


This 144-page book 
tells what to “shoot,” 
how and where. Gives 
directions for submit¬ 
ting photographs to 
magazines Lists hun¬ 
dreds of markets for 
photographs, together 
with the types most 
suitable for each. 

Ninth Edition 
Revised—U p-To-Date 

50 Cents, Postpaid 

Scientific -\merican 
24 Weit 40lh Street New York City 


Profitable 
Photography 
with the 

Miniature Camera 

By Edwin C Buxbaum, A.R.P.S. 

TYESIDES having a coniider- 
^ able amount of fun with the 
miniature camera, making trick 
"»hot»,” ort photograph!, and the 
like, you can alio uie it for Ipe- 
ciol paying work. Thu little paper- 
bound booklet of 72 pagci telU 
not only how to make interoting 
photograph! that are lalable to 
newa agenciea or magazine! but 
alio givd many cluea to the very 
largt number of type! of photo¬ 
graph! that can be lold. For thoic 
who wiih to mix profit with pleot- 
ure thu booklet ihould prove moat 
helpful. — ^1.10 poitpaid. 

For tdt by 

SCIENTIFIC AMERICAN 

24 Weat 40th St., New York, N.Y. 
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Amateur Photographers 

N*w Ways in Photocbaphy, by 
Jacob Deschin Eminently practical 
from every point of view, this new 
book contain! nolliing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It cover* the 
whole range of amateur photography, 
diicuKiiing such things as trick pho¬ 
tography, photomurals, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not he found else¬ 
where in as clear and concise a man¬ 
ner. $2.85. 

So You Want to Take Better Pic¬ 
tures, by A. P. Peck A friendly, face- 
to-face chat with the camera owner 
who has his deielopin/l and prirUinn 
done at the photo shops, yet wants to 
kdow enouph about his camera and Us 
uses to enable him intelliftently to 
utilize u to best advantage Over 200 
pages, dozens of illustrations, $2.10 

Universal Photo Almanac and Mar¬ 
ket Gl ide. How, when and what to 
photograph in order to make money 
Willi your camera, where to sell dif¬ 
ferent types of prints. $1 00. 

Amateur Film Making, hj George H 
Sewell. A R.P S Useful to the begin¬ 
ner as well as the expert movie maker. 

Tells about films, cameras, exposure, 
film editing, story telling wuh the 
camera, and so on. Illustrated. $1.00. 

Champlin on Fine Grain, by Harry 
Champlin. A complete hand-book on 
the entire subject of fine gram, in- | 
eluding formulas and how to com¬ 
pound and uso them. $2.10. 

Photographic Hints and Gadgets, 
by Fraprie and Jordan, How to make 
all kinds of photographic accessories, 
from film clips to cameras to light¬ 
ing equipment, and so on, 250 articles 
and nearly 500 illustrations. $3j60. 

Portrait Photography, by H. Wil¬ 
liams. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 


Photographic Enlarging, by Frank- 
Im I. Jordan, F. R P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of correct 
technique. $3M. 


Prices Quoted Include Postage 


We Can Supply Any Photographic 
Book m Print 

SCIENTinC AMERICAN 

24 West 40th Street New York City 

BMKS_BOWS 


suit move very slowly It Is a simple 
matter then for the photographer- 
naturalist to place the msect where 
he pleases and to take his time about 
focusing and shooting For the in¬ 
formation of the tender-hearted, the 
effect 15 temporary and after the gas 
we«i's off the insect moves normally 

• • • 

WHAT'S NEW 

In‘Photographic Equipment 

Moore “Long Fellow” Enlarger 
($50 without lens) Features cool¬ 
ness, compactness, versatility Both 
enlarger and baseboard mounted on 
90-inch chromium plated tubular up¬ 
right. When not m use, enlarger and 
baseboard may be swiveled against 
wall Suction ventilation of lamp- 
house, aided by insulation of lower 
condenser from body of lamphouse, 
results m negative being absolutely 
cool There is no material rise in tem¬ 
perature, even if negative is left in 
enlarger for period of several houis 
without any air circulation other than 
that provided by enlarger itself En¬ 
larger employs metal sleeve bellows 
Equipped with three lens boards, 
recessed, flat, and protruding to take 
all normal focal length lenses up to 
and including 6-inch Employs double 
condenser system, 4i.i-inch conden¬ 
sers removable for cleaning Position 
of light bulb adjustable Equipped 
with plastic light filter foi use when 
focusing on paper Focusing by 
micrometer gear Will take negatives 
35mm to 2V4 by 3*4 inches and any 
2^4 by 3>'4-inch poitions of negatives 
up to 11 by 14 inches Wooden base¬ 
board, crack - proof, warp - proot 
measuring 20 by 30 inches, may be 
rotated through 360 degrees, vertically 
or horizontally, allowing for any de¬ 
sired distortion or correction Two 
brackets furnished with 90-inch up¬ 
right for attaching to side wall oi 
floor and ceiling Regular table model 
also available called “Short Fellow” 
($40 without lens) 

Brownie Reflex ($5 25) Miniature 
twin-lens reflex camera for be¬ 
ginner Large, brilliant, efficiently 
hooded reflex view finder, image re¬ 
mains visible during exposure Takes 
12 pictures 1% Inches square on No. 
127 roll Size of camera 4^4 inches 
high, 3 1/3 inches wide, 2Vi inches 
through Compact design without 
projecting fittings Automatic self- 
cocking shutter with bulb and instan¬ 
taneous settings, and plunger-type 
release Lens good quality meniscus 
of correct speed for daylight snap¬ 
shots, as well as snapshots at night 
with high-speed film and Photoflood 
set-up. Fixed focus. 

General Electric Type DW-48 Ex¬ 
posure Meter ($21). One-hand 
operation made possible by special 
calculator arrangement, spring-ac¬ 
tuated hinged cover, new locking de¬ 
vice. Meter calibrated to measure 
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It is Eosy to Take 

BETTER PICTURES 

... if you know a few of the iimple 
fundamental requirement*. Once you find out how your camera work*, learn 
how to make correct expoaure*, and master the batit of composition, your 
camera result* will show immediate improvement. You need not wade through 
text books, dry treatises, in order to obtain this information. Into ”So You 
Want to Take Better Pictures,” the author, drawing on a varied experience 
in photography, has packed just the things you need to know. Questions 
and problems have been anticipated, answered in detail, for the camera 
owner who has hi* developing and printing done at the photo shops. Written 
as a running story of your camera and how best to use it. 

Chapter Summary What Your Camera Does; Equip¬ 
ment for Better Photography; Indoor and Outdoor 
Pictures, Portraits, Action Photography, Candid Pic¬ 
tures; Angle Photography, Color, Tricks with Your 
Camera; Troubles and How to Overcome Them. 

"SO YOU WANT TO TAKE BETTER PICTURES” 

By A. P. PECK 

Associate Editor, Scientific American 


JN the 210 pages (16 chapters) is all you 
need to know to guide you along the path 
to better photography. Dozens of illustra¬ 
tions help to explain the text. Board cover*. 

Order direct from 

MUNN & CO., INC. 

24 West 40th Street New York City 



Experimenters — Schools — Field Workers 


An Aocurate Balance at a Price 
Within the Reach of All 



Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—^No loose parts 
Modem, durable construction 
Small convenient size 
Handsome streamline design 

Now permissible for auxiliary use in 
drug store* (N. V. C. Serial Bl7.) 


Never before a balance with all these exceptional features! 



GnSuiltd Is .llher the Nrtrlo SyU.m (irsmil or th« Apethseary-, Systsm (srslsi. 


BENNETT BALANCE—$8.00 plus 40c Postage 

Tech Editorial Service, 26 West40th Street,New York,N.Y. 


light in standard foot-candles By 
means of incident light and hinged 
cover, single scale on meter covers 
range of sensitivity from 0 05 to 1700 
candles per square foot New feature 
permits locking calculator after read¬ 
ing IS taken so that calculator adjust¬ 
ments will not change if meter is put 
in case oi pocket Other features 
simplified calculator for still, color, 
and movies, self-multiplier on cal¬ 
culator which automatically multi¬ 
plies exposure when meter is used for 
incident light measurement, film 
values up to 800, F stops fiom f/i to 
//44 and shutter speeds from 1/2500 
of a second to 100 seconds Accom¬ 
panying each meter is 110-page data 
book giving film values, ftltei factors, 
Pholoflood and Photoflash data, paper 
speeds, and formulas 

Rtcoa Freshman Photographic Krr 
($1195) Outfit includes camera, 
enlaiger, rolls of film, roll-film de¬ 
veloping tank and all necessary dark¬ 
room accessories chemicals, enlarg¬ 
ing paper, film safelight, thermometer, 
film clips, trays, and so on Manufac¬ 
turer says “While primarily designed 
foi the youngster and beginner in 
photography, it will also appeal to the 
more serious minded worker as pro¬ 
viding a practical groundwork in the 
fascinating hobby of photography ” 

• • • 

THE ROUND TABLE 

Questions Answered for 
the Amateur Photoijrapher 

Q I am planning to make an en¬ 
larger My largest size negative will 
be 2>i by 31* inches. In consulting a 
table I find a 41/2-Inch focal length 
lens requires a distance of 6^4 inches 
from negative to lens for a two-times 
enlargement. Could I use a single ex¬ 
tension camera (4'i-Inch focal 
length) for the lens and bellows by 
fitting a light-tight box on the back 
of the camera?—C. R. W. 

A The arrangement you suggest 
sounds practical enough because you 
will have sufficient leeway in your 
bellows for the necessary adjustment 
for a wide range of magnifications 
It IS important, of course, that the box 
you construct fits .snugly over the 
back of the camera and permits no 
light to escape around the connecting 
edges 

Q Where or from whom could I 
get Bpeoifleations on the many lenaes 
that are on the market lor the minia¬ 
ture enthusiast to choose from? De¬ 
tails I want to get Include the type 
class of the lens, good characteristics 
and limitations, diameter of circle of 
confusion, degree of color correction, 
method of focusing, size of plate cov¬ 
ered at full and at reduced aperture, 
and so on. Such a Jumble of names 
(Ektar, Clntar, Trlotar, Trlcor, Elnnsr, 
Hektor, Zenor, Hypar, Dagor, etc., 
etc.) means so little to me.—W. L. 

A. Some of your questions are an¬ 
swered in scattered sources, but we 
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35miii.=^85c 

I Pine grain dc\e)op(*d CEaatman DK20) and ■ 
perlerll^ enlarged to S'* x 4" glo<k>ty prints H 
Meirijr\ ’ ^^pf processed ,«ine pjloe Nc*. ■ 
ridge reloaded alth Fii.'fman Plus X 25c O to ■ 
dut seivlfp Soihfartion guaranteed or muiipy ■ 
bat ic Write for postpaid mailing bags and ln> ■ 
furmatlou ■ 

TECHNIFINISH LABORATORY M 

119 H Lexinuton Avenui Rochasler, N Y 


MODERN 

PORTRAITURE 

hy Stanley R. Jordan 

Adaptation of the technical 
methods of Hollywood to still por¬ 
traiture is the basis of Mr. Jordan’s 
latest book for the advanced ama¬ 
teur photographer. In it he presents 
complete details on all phases of 
portraiture photography, including 
equipment, lighting, make-up, pos¬ 
ing, and portraits of various types 
under varying conditions. The 
large number of illustrations, many 
with explanatory diagrams, leaves 
little to the reader’s imagination, 
guiding him through from begin¬ 
ning to end. (199 pages, 614 by 9 
inches.) — ^3.10 postpaid. — 

For sale by 

SCIENTIFIC 

AMERICAN 

24 West 40th St., New York, N. Y. 


do not know of any one complete 
reference where information such as 
you want may be obtained However, 
the individual manufacturers or dis¬ 
tributors are always glad to supply 
such information on request Their 
addresses can be obtained from maga¬ 
zine advertisements or from your 
regular photographic dealer 

Q Enclosed are a couple of vest- 
pocket size negatives and a couple of 
coinnierclal prints I know the com¬ 
position isn’t so hot and the lighting 
Is terrible, so don’t bother to card me 
out about that. However, a strong 
magnifier on the negatives shows a lot 
of detail that does not show up in the 
prints. Now the question. Could an 
old bird like me (fiddling with cam¬ 
eras for forty-odd years) do any better 
If he got a hundred dollars’ worth of 
equipment and spent his spare time 
In the cellar? Is there any likelihood 
of better results If 1 were to do the 
work myself Instead of sending them 
to a finishing plant?—H. A H. 

A That depends on the plant to 
which you send your films Some of 
them are first r.ite In general, how¬ 
ever, you could probably do much 
better in many instances because you 
would be able to give the work more 
time The negativ es you enclose seem 
lathor contrasty and should have been 
developed m a soft-working developer 
because of the contrasty lighting em¬ 
ployed You would know this and 
would be willing to use the propel 
developer for the type of exposures 
made This is one great advantage of 
doing the work yourself As for the 
pi inti., a softer paper might have 
helped matters some In general, it 
IS tar bbttcr that the serious worker 
do the processing himself The results 
will be more satisfying because the 
worker will be able to give each print 
the care and attention that the aver¬ 
age finishing plant doe.s not have the 
time for, the prices they get would 
not justify the effort 

Q I have a Contax III with a f/1 5 
lens. Can I use It In an enlarger of 
the Kodak type?—Dr. H. D. 

A We do not know which of the 
Kodak miniature enlargers you have 
reference to, but, piovided it will ac¬ 
commodate a 2-mch lens, you should 
be able to adapt it to the enlarger 
Of course, a special lens flange will be 
icquired 

Q I have a ZV* x 314 Speed Graphic 
and I use an Abbey battery case and 
reflector for the built-in focal plane 
synchronizer, with Press 40,000 flash 
bulbs. I shoot at 1/225 at f/8 and 
the exposures are perfect, but when I 
drop the exposure down to around 
1/100 the density begins to fall off at 
the bottom of the negative.—M. K. 

A The Press 40,000 bulbs should 
not be used with shutter speeds slower 
than l/200th second, according 
to the advice of the manufacturers 
This speed—or greater—permits the 
focal plane shutter to traverse the 
film while the light is at its peak. 
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GUN COLLECTING 
By Charles Edward Chapel 
(lit Ll. U. S. Marine Cor pi, Retired) 

Any gun fancier who has never rid¬ 
den the hobby of hrearms collecting 
will, in all probability, reach the last 
page of this book with the firm resolve 
immediately to inaugurate his hither¬ 
to neglected gun gathering activities. 

A pleasing, narrative style smoothly 
and rapidly motivates the presenta¬ 
tion of historical and informative 
data on antique arms and the pleas¬ 
ure and profit to be had from their 
ownership. Although written for the 
novice, and therefore equipped with 
an excellent glossary, index, bibli¬ 
ography, and source lists of collec¬ 
tors, museums, and periodicals deal¬ 
ing with the hobby, the veteran also 
will find this volume well worth add¬ 
ing to his library. (232 pages, 5 by 
7' 2 inches, 15 illustrations.)— ^2.60 
postpaid. 

For sale by 

SCIENTIFIC 

AMERICAN 

24 West 40th St., New York, N. Y. 



Conducted by A. D. RATHBONE, IV 

INTEREST IN FIREARMS is traditional with American men, fish¬ 
ing tackle is a requisite of one of the world's oldest occupations 
Scientific development of guns and tackle, in the use of which 
millions yearly find sport and recreation, fathers this month¬ 
ly department which welcomes correspondence from readers 


It's Called "Tar^o" 

S OME Will nick-name it “back-yard 
skeet,” some may call it “vest- 
pocket trap," but the Mossbergs have 
termed their latest innovation “Targo,” 
and all who try it will sing its praises 
from the standpoint of good gun fun 
and excellent wing shooting practice 
The best part of the story Is that, fol¬ 
lowing their principle of providing 
shooting enjoyment for more people 
through good equipment at moderate 



Cocking 


prices, O F Mossberg & Sons, Inc , 
have arranged to offer their new com¬ 
bination gun-and-trap, together with 
miniature pigeons to be used with 22 
caliber long-rifle scatter shot shells foi 
indulging in the sport of “Targo” at 
so nominal a figure as to make the 
game available to all For less than 
$25 you can own the gun, the trap, 
and even a net to save undusted 
pigeons from breakage when they hit 
the ground Your operating costs will 
be equally low, for the 22-cahber 
shot shells can be had for 50 to 60 cents 
per box of 50 and the clay birds will 
be much less than one cent apiece 

The Mossberg Model 42 TR “Targo” 
gun is in reality two guns in one, for 
each comes with what is known as a 
“Rifle Adapter Tube ” This is a rifled 
section of 22 caliber barrel, 5 inches 
long, which replaces a length of “Tar¬ 
go” gun smooth-bore barrel, and 
which, by an ingenious new method 
of rifling, converts the “Targo” gun 
into a 22 rifle which is claimed to be 
as accurate as though rifled through¬ 
out Furthermore, there is a 7-8hell 
capacity clip in the forearm below 
the chamber which makes a bolt ac¬ 
tion repeater out of the gun, shooting 
any standard .22-callber solid ammu¬ 
nition 

“The Targo” gun is built on the 
Mossberg “Master” action, walnut 
finish stock with molded trigger guard 



Loading 


with finger grooves and molded butt- 
plate It is 43 ti! inches long, weighs 
about 5 >^4 pounds and balances nicely 
with or without the trap It has a 
22-iiich round, smooth-bore barrel, 
and when fitted with the 8-inch "Tar¬ 
go” tube equipped with a special choke 
ring to prevent the shot from balling 
and coming out as slugs, it gives a 
nice, even pattern 

The “Targo Trap" weighs 14 ounces, 
IS attached to the barrel just ahead of 
the forearm, is easily removed and 
will fit almost any single barrel 22- 
caliber smooth bore or 410 bore shot¬ 
gun The trap cocks effortlessly, is re¬ 
leased by the fore finger of the left 
hand while the gun is at either skeet 
or shoulder position The swing of the 
trap as it throws the “bird” is not suf¬ 
ficient to produce an appreciable side¬ 
ways recoil m the gun To the con¬ 
trary, the backward thrust is scarcely 
noticeable as the target sails through 
the air in any direction desired by the 
shooter, and it will be at once under¬ 
standable that the variety of angle 
shots possible are almost legion An 
adjustment on the spring permits you 
to vary the flight of the targets, mak¬ 
ing the shooting easy or difficult, as 
you like 

The “Targo” targets are normal 
size, will break on impact of the tiny 
22-callber pellets up to 50 feet, and 
are packed in lots of 200 in special 
break-proof cartons developed by 
Mossberg When the Mossbergs say 
"break-proof,” they mean it During 
a recent visit to the factory, Walter 
Pierson told us of some of the tests 
to which target-loaded cartons had 
been subjected They threw the 
packed cartons down the factory 
stairs, pushed them out the wmdow, 
dumped them off fast moving trucks 
and generally kicked the poor things 
all over the lot. Even when they 
finally found a packing method which 
enabled the targets to survive such 
blltzkriegish treatment, they weren’t 
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satisfied When you receive your first 
carton of “Targo” targets, you’ll find 
a few extra for good measure and as a 
sort of “Just-in-case” precaution 
Furthermore, five unbreakable tar¬ 
gets, made of rubber, are a part of 
each “Targo” trap outfit These are 
used in distance and direction experi¬ 
ments with the trap, thereby saving a 
lot of clay pigeons 

The “Targo" net, insurance against 
ground-smashed pigeons, is 20 feet 
square, is easily set up on 6-foot posts 
and has a mesh fine enough to catch 



‘^Targo” birds and shells 


and save undusted bmds, but large 
enough and sufficiently flexible to per¬ 
mit the netted targets to be drawn 
thi'ough the net from below, With or 
without the net, “Targo” is a new 
sport to be enjoyed just about any 
place, including an open field, the golf 
or gun club, or even a large back yard 
The 120 to 130 pellets of a scatter shot 
.22-caliber shell are very tiny and are 
unlikely to cause damage when prop¬ 
erly used, but as it still takes only one 
pellet to rum an eye, don’t forget the 
tried and true Commandment of 
Safety, “Never point a gun at any¬ 
thing you do not want to shoot,” All- 
in-all, we believe “Targo” has un¬ 
limited possibilities for fun and help¬ 
ful firearms practice Want a "Targo” 
booklet’’ 


Qscm Barrels Shoot Better 

r ’s a strange indictment against the 
gunning fraternity that about 98 
percent of the enormous annual repair 
bill for guns Is traceable to the own¬ 
er’s neglect. The Introduction of non- 
corrosive ammunition led not a few to 
the belief that, save for an occasional 
patch and oil, the barrel cleaning chore 
was a thing of the past True, non- 
corrosive shells will not rust the tubes, 
but they are primarily intended to 
knock over game or skeet t^gets, not 
to prevent rust. Likewise, the little 


problem of leading Is still with us, and 
for some reason scattergun owners 
seem more prone than riflemen to 
rely only on oils, greases, and rags to 
remove lead, perhaps on the theory 
that the new powders fired through 
a clean bore with no rifling eliminate 
the necessity of this operation 

In view of the extensive array of 
shotgun cleaning agents available, all 
at a very nominal cost, there is really 
no reason why shotgun barrels should 
not receive the best of care with the 
resulx that patterns will be improved, 
kills will be cleaner, and the gun will 
last longer As every gunner knows, 
lead m barrels retards and mutdates 
the pellets, causing them to sheer 
away from their normal flight and rum 
an otherwise effective pattern 

Not long ago we mentioned a new 
shotgun cleaning device known as the 
“Ferret Cleaner,” and we have since 
observed that it has met with wide¬ 
spread approval from scattergun men 
Like other tube-scouring implements, 
the Ferret is designed to remove lead 
deposits, and not to be used to the 
exclusion of a good oil, or grease, and 
a rag But, unlike the old style wire 
bristles, the Ferret "shaves” the lead 
from the barrels instead of brushing 
it off, often a not too effective process 
Composed of flat, bronze alloy wire, 
soft enough to prevent gun barrel in¬ 
jury yet hard enough to get at the lead, 
the Ferret is tapered at both ends to 
permit passing through the choke m 
both directions, either on the clean¬ 
ing rod or on a stout cord It is self- 
sharpening and works even better af¬ 
ter having been used a few times As 
the colled, flat wires are formed into a 
tapered, cylindrical shape, it is un¬ 
necessary to impart a revolving oi ro¬ 
tating motion to the rod when running 
it through the barrel 
A recent letter from T R. Walker, 
of The Dairy Specialties, Inc, manu¬ 
facturers of the Ferret, stated “Since 
we have been making Ferret cleaners 
we have been surprised to find that 
many men who have used guns for 
years do not realize that they have 
lead in their gun barrels. When they 
clean their guns with a wire brush and 
patches, they polish up the lead until 
the gun looks clean Then, when a 
Ferret is run through, and they see the 
amount of lead which is removed by 
the bionze wires, they are unable to 
believe their eyes ” All we can add 
IS that we continue to use a good grade 
of oil for cleaning and lubricating, that 
we ’’Ferret our guns” religiously after 
shooting and that we believe the com¬ 
bination provides good insurance for 
longer lasting firearms and few. if any, 
repair bills resulting from neglect of 
our guns 

Aluminum CrMla 

W E’vK often wondered why some¬ 
one didn’t make a creel of alu¬ 
minum, and now along comes Messrs. 
Smith & Focht with their “Ideal 
Creel,” which appears to us to be very 
well named, indeed. Weighing but a- 
few ounces more than our old reed 
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MASTERING THE RIFLE 
By Morns Fuher 

D eals wnli •Iclii «tjuatm«nti, 6nng poll* 
tions, us. oi cti. sling, breathing, trigger 
squeex., wind allowances, *scope sight alava. 
tions, choice end cere oi a nfle end many other 
Kems oi Importance to both beginner and exp.- 
rienced shot For the new ntteman, the pro* 
cwjur. oi shooting Is cerefullv outlined with a 
view to assuring prompt results 

$ 2.60 
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SKEET 

and how to 

SHOOT IT 

By BOB NICHOLS 

To the skeet devotee this book 
will be a friendly, helpful critic 
in pointing out possible existing 
faulu of form, stance, ht of gun, 
target lead, and other factors 
which may have tended to inter¬ 
fere with perfect scores. To the 
inexperienced skeet shooter it 
will be a complete and compietent 
guide to the above named 
phases of the sport, as well as to 
choice of guns, constructive sug¬ 
gestions and extensive informa¬ 
tion on eyes and shooting glass¬ 
es, clothing, field lay-out, and 
the entire game from station one 
to station eight. The author 
writes in clear, graphic style, 
gained from his own extensive 
experience in skeet shooting and 
from his knowledge and back¬ 
ground as Arms, Ammunition 
and Skeet Editor of Field and 
Stream. (177 pages, 6 by 914 
inches, 46 illustrations.)—^3.60 
postpaid. 
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■ARMS AND TACKLE- 


CARD and PHOTO 
STEREO-MIRROR 

(tingle picture itereotcope) 



We guarantee complete latitfaction. 

PRICES $2.25 and $3.50 


Send for leaflet 

NU-MIRROR CO Bridgeport, Conn 



basket, the “Ideal” is 12 inches long, 
8 V 4 Inches high in back, 6-1/4 inches 
high in front, and 6 inches wide. It 
IS extremely durable and the sprayed, 
brushed aluminum finish not only 
gives the creel an attractive appear¬ 
ance, but also prevents sun flash 
Best of all, to our notion, is the 
conversion of hitherto waste and use¬ 
less space into additional convenient 



"Ideal” for stream anglers 


storage places for important items loi 
the stream angler Besides the well- 
ventilated fish compartment accom¬ 
modating eight pounds of fish and 
equipped with drainage opening.s 
which will not drain on the user's 
clothing, there is a tackle compart¬ 
ment This has spaces for fly books, 
leader box, fly oil, line dressing, skeet- 
er dope and a built-in, removable bait 
box There is also a drawer for sinkers, 
hooks, leaders, minnow ng, and other 
small Items Inasmuch as we’re one 
of those fishermen who isn’t happy 
unless he can lug along everything 
but the kitchen sink, and as we’ve 
wished often for a place to carry our 
camera, we think we’re going to like 
the Smith & Focht “Ideal Creel ” 
Would you like a descriptive folder’’ 

POT-SHOTS 
At Things New 

Stoeoer Arms Corporation has just 
brought out its latest publication, 
an attractive 24-page book entitled, 
“Stoeger Gun Stock Guide ” It offers 
complete information concerning re¬ 
modelings, gunsmith specialty tools. 
Peerless actions and barrels. Peerless 
remodeling of military and sporting 
rifles, American and French walnut 
stock blanks, blueing equipment, 
standard targets, and many other 
Items of interest to the amateur gun¬ 
smith This new book is not to be con¬ 
fused with the annual “Shooters 
Bible,” published yearly by The House 
of Stoeger, for the new one stresses 
tools and materials for remodeling 
and other gunsmithlng activities. For 
more than 60 years A F Stoeger, 
Founder and President of Stoeger 
Arms Corporation, has been widely 
known for his helpful service m con¬ 
nection with American and imported 
1 guns and accessories Long an expert 


gunsmith himself, he subscribes to the 
school of thought that every gun 
owner should intimately know each 
part of his gun and how to care for it 

Feoeral Cartridge Corporation offers 
new wadless crimp shotgun shells 
in trap and skeet loads only, in 12, 16, 
and 20 gage An increased number of 
folds in the crimp tends to reduce 
initial pressure and prevent deforma¬ 
tion of pellets All well-known good 
points of Federal loads have been re¬ 
tained in new shells, including hot, 
snappy primer, locked-in base, cone- 
shaped base wad, reasonably soft, 
tough paper case, “old reliable” hair- 
felt cushion wads, clean, bright, uni¬ 
form shot Federal also offers new 
rifled slug loads for shotgun use in 12, 
16, and 20 gage, and 410 bore Like¬ 
wise new aie 28-gage loads in 2%- 
inch hi-brass cases, with numbers 4, 6, 
74 chilled shot, and in skeet loads 
with numbei 9 chilled shot 

Remington Arms Company offer.s 
new, soft point “CoreLokt” bullet 
equipped with notched jacket tip, 
which controls mushrooming, provides 
unifoim expansion and makes it read¬ 
ily 1 ecognizable Heavier base of jack¬ 
et pi events disintegration, locks lead 
core, retains compact mass of non- 
disintegrating bullet to full depth of 
penetration and energy The “Core¬ 
Lokt” soft point starts mushrooming 

y w 

"Core-Lokt,” showing notches 

and expansion; also vise test 

immediately, expands to approxi¬ 
mately twice original caliber at hunt¬ 
ing ranges, retains same ballistics as 
regular soft point bullets in compar¬ 
able weights Simple pressure test in 
ordinary vise shows how special 
notching of jacket provides directional 
spreading lines for perfect expansion 
The “Core-Lokt” soft point costs no 
more than ordinary soft points, is 
available m 14 sizes. 25 Remington, 
25/35, 30/30 (2 bullet wgts.); 30 
Remington, 30/40 (2 bullet w^s ), 
.30/06 (2 bullet wgts); .300 Savage, 
.303 Savage, 32 Special; 32 Reming¬ 
ton, 35 Remington 

Flash" — Colt’s Patent Firearms 
Manufacturing Company have just 
sent word that the long-awaited “His¬ 
tory of Colt Revolvers” by Charles T, 
Haven and Frank A. Belden is on the 
press and will be ready September 1st 
’This 700-page volume with 600 illus¬ 
trations, handsomely bound with em¬ 
bossed cover, will prove a reservoir of 
information of daily value to every 
collector and lover of firearms. 


102 


SCIENTIFIC AMERICAN • AUGUST 1940 








Oar Book Cornor 

THE BOOK DEPARTMENT of Scientific American Is condncted, 
with the co-operation of the Editors, to make available for you a 
comprehensive boob service. Each month the Editors select and 
review in these columns new books in a wide range of scientific 
and technical fields. In addition, they are ready at all times to 
advise you regarding the best available books on any subject. 
You are invited to use this service freely Tell our Book Depart¬ 
ment what kind of books you want and you will be furnished 
with a list of available titles, including prices. When Inquiring 
about books, please be specific: remember that we can be of the 
greatest help only when yon tell us Just what you are looking for. 


EXTRA - SENSORY PERCEPTION 
AFTER SIXTY YEARS 
By J B Rhine, J G Pratt, Burke M 
Smith, Charles E Stewart, and Joseph 
A Greenwood 

A t last there is a complete account 
of the research conducted to date 
on extra-sensory perception (thought 
leading, telepathy, clan voyance), 
all the important scattered data hav¬ 
ing been brought together here with¬ 
in two covers This book is a sum¬ 
mary of what has been achieved so 
fai, a leference work covering the 
field as a whole, a treatment of all 
the evidence, a guide to the literature 
of the subject, a condensation of the 
greater bulk of it, and a handbook 
of methods It includes a digest of 
56 articles of criticism of experi¬ 
ments in extra-sensory perception, 
mainly as made by psychologists, in 
which these ate dealt with without 
emotion or heat, in fact, the whole 
work IS characterized by a com¬ 
mendable kind of calm, in view of the 
degree of superheat that has been 
connected with the subject This 
book IS a solid, serious study, there 
IS nothing fluffy about it. but it is 
not heavy The parts involving 
mathematical analysis are sequestered 
in 21 appendices, for readers who 
yearn to delve (463 pages, 5^ by 
inches, eight illustrations)—$2 85 
postpaid — A G I 

SCIENCE FRONT 1939 
By F Sherwood Taylor, Ph D 

C HAPTERS on science and plant 
growth, chemotherapy, sex and 
the steroids, the stuff of life, cancer, 
shock tieatment for schizophrenia, 
making oil from coal, televi.sion, 
liquid helium, inside the atom, quartz 
clock, polar aurora, our view of the 
universe, together make up this most 
readable review of recent science— 
much of it, not quite so recent, how¬ 
ever, as 1939. (301 pages, 4^4 by 
inches, 52 illustrations) —$2 60 post¬ 
paid— A G I 

THE FLY TYER’S HANDBOOK 
By H G Tapply 

W HETHER or not you t»e your own 
flies, this publication should be 
in your library. Through word and 
picture it tells you more about flies 
and fly-tying in one evening than you 
could assimilate in years of desultory 
study on the stream Written for the 


beginner in a successful endeavor to 
reduce fly-tying to its simplest form 
The author, who is Editor of National 
Sportsman, and a fisherman par ex¬ 
cellence, clearly disproves the com¬ 
mon fallacy that tying one’s own lures 
IS a difficult art (71 pages, 5M. by 7 
inches, 56 illustrations)—$1 10 post¬ 
paid —A D R , IV 

PRINTING INKS 
By Carleton Ellis 

Q uite technical in many of its parts, 
this volume by a noted industrial 
research chemist covers completely 
the subject of pi intmg inks General 
discussion the history of printing 
inks, vehicles used, dryei s, modifiers, 
pigments, drying oils, and then vari¬ 
ous types of ink, preparation of 
matrices, punting ink pioblems, test¬ 
ing. and, finally, a chapter on paper 
for printing Composition formulas, 
tables, and graphs make some parts 
rather heavy Bibliographies, in the 
form of footnotes on almost every 
page, add up to an enormous total of 
references (560 pages. 6'.4 by 9 >4 
inches, illustrated )—$7 10 postpaid 
—F D M 

SCIENCE WITH SIMPLE THINGS 
By Raymond F Yates 

S IMPLE home expel iments of an 
elementary physical nature, foi 
keen lads of about 14 up. are described 
in this book It has chapteis on 
energy and the world we live in. ex¬ 
perimenting with heat, aerodynamics, 
sound. light, electncity, home 
weather bureau instruments Yet this 
IS not a textbok—is not concentional 
or formal—but tells what to do, then 
chats about the significance of each 
thing done (245 pages, 4L4 by 8 
inches, 70 illustrations )-—$2 60 post¬ 
paid — A G I 

MATHEMATICS AND THE 

IMAGINATION 

By Edward Kasner and James 

Newman 

P REVIOUS experience with Scien¬ 
tific American readers’ interest in 
books of this type strongly suggests 
that many of them will read this one 
avidly It isn’t a textbook—nothing 
BO stodgy as that—but deals entirely 
with aspects of mathematical thoughts 
that are romantic and fascinating to 
the mathematical mmded type of 
man The senior author is Professor 
of Mathematics at Columbia and one 


SECRETS ENTRUSTED 
TO A FEW 



IhehnpuSiuked 

9-acti.qfjQfi^ 


T here are some things that can not be 
generally told— things you ought to 
know Great truths are dangerous to 
some—but factors for personal power 
and accomplishment in the hands of 
those who understand them Behind thetales 
of the miraclesand mysteriesof the ancients, 
he centuries of their secret probmg into 
nature’s laws—their amazing discoveries 
of the hiddenprocessesof man’s mtnd, 
and the mastery of life’s problems 
Once shrouded m mystery to avoid their 
destruction by mass fear and ignorance, 
these facts remain a useful hentage for 
the thousands of men and women who 
privately use them in their homes today. 

THIS FREE BOOK 



Write today for a free copy of the book, "The 
Secret Hentage ’’ Within its pages may He a new 
life of opportunity for you Address Scribe ASF 


Rosicrucians 
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of the "Big Six" in the field. The 
junior author is a mathematical New 
York lawyer Chapters deal with 
names, numbers, assorted geometries 
both plane and fancy, paradoxes, 
chance, rubber-sheet geometry, and 
many things similarly out of the com¬ 
monplace and therefore sure to mter- 
est the imaginative thinker The 
style is plain, natural, chatty, some¬ 
times witty (381 pages, 5 Vi by 8 
inches, 169 illustrations )—$2 85 post¬ 
paid.—>1 G I 

MODERN CAMPING GUIDE 
By George W Martin 

W HETHER you combine camping 
with hiking, canoeing, touring, 
skiing, or if you Just camp or con¬ 
template doing so, this book will be 
indispensable Writing from long ex¬ 
perience as camper, hunter, and 
sports director, the author is authori¬ 
tative, but never dogmatic He pre¬ 
sents complete details on tents, 
shelters, packs, bedding, sleeping 
equipment, camp stoves, fires, food, 
cooking utensils, cfimp cooking, cloth¬ 
ing, and first aid—clearly, concisely 
and in a fresh, untiring manner A 
complete subject index (350 pages, 
7V4 by 5 inches, 83 illustration.s ) — 
$2 60 postpaid —A D R , IV 

BLOW ALL BALLAST' 

By Nat A Barrows 

H ere we have an enthralling popu¬ 
lar account at the salvage of the 
submarine Squalus off the New 
Hampshire coast, by a well-known 
newspaperman who covered the en¬ 
tire episode The author has given 
as much life to this story as one usu- 
] ally finds in a novel of high adven- 
I ture (298 pages, 5^i by 8Vi inches, 
j 20 illustrations)—$2 85 postpaid — 
; F D M 

1 PRACTICAL ELECTRICITY 
I By Terrell Croft 

D esigned for the reader who wants 
to familiarize himself with the 
i whole story of applied electricity, yet 
! does not want to become too involved 
in theory, the present book has been 
brought thoroughly up-to-date in 
every respect It is an excellent ref¬ 
erence book for the student as well as 
the practical field worker A certain 
amount of essential trigonometry is 
included and a convenient appendix 
gives sines and cosines of angles, (701 
pages, 6 by 8 Mi inches, 599 illustra¬ 
tions )—$3 10 postpaid.— A. P. P 

DESIGN AND FIGURE CARVING 
By E J Tangerman 

Following the same author’s 
• "Whittlmg and Woodcsu'ving,” this 
new volume gives carefully detailed 
instructions for carving all sorts of 
figures, designs, bas-reliefs, borders, 
and motifs for furniture. The tools 
moat useful in such work, their poa- 
sibilitles and limitations, and many 
1 samples of the type of work done by 
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them are given in both word and pic¬ 
ture. Indeed, the book is extremely 
well illustrated with plates showing 
flmshed work of all kinds and hun¬ 
dreds of design types, symbolisms, 
and conventionalizations. (289 pages, 
6% by 9Vi inches.)—$4 10 postpaid 
—F. D. M. 

GETTING MORE OUT OF LIFE 
By Joseph Jastrow, Ph D., LL D 

S UCH a variety of things are treated 
lightly and readably in this book 
by one of America's noted psycholo¬ 
gists (president of the American Psy¬ 
chological Association) that its scope 
can be suggested only by selecting a 
few items at random superstitions, 
complexes, always tired, psychoanaly¬ 
sis, the jitters, the lie detector, ap¬ 
praising memory cults, wish think¬ 
ing, living sensibly, recruiting our 
reserves, inferiority feeling, hysteria, 
sense of humor—and so on and on, 
always entertainingly, always scien¬ 
tifically A book which, without work 
or study, will increase one’s fund of 
scientific knowledge about common 
aspects of life (312 pages, 5*4 by 8 
inches, unillustrated )—$2 10 post¬ 
paid—A G I 

THINGS A BOY CAN DO WITH 

CHEMISTRY 

By Alfred Morgan 

I F your son has a ‘‘feeling" for 
science, this volume will give him a 
start by showing him how to do the 
many simple tricks with simple 
chemicals which we oldsters did as 
boys How to make crystals and then 
use them for such things as simple 
barometers, exploring the uses of 
litmus paper with vinegar and baking 
soda, extracting nitrogen from the 
air by using a candle and a jar, freez¬ 
ing kerosene, running a small steam 
engine with dry ice, burning alumi¬ 
num powder, making a battery with 
a lemon, a strip of copper, and a strip 
of zinc, and numerous other similar 
experiments are fully described in 
simple terms and illustrated in this 
volume It would give a boy a solid 
groundwork in chemistry (288 pages, 
514 by 8y4 inches.)—$2 60 postpaid 
—F. D. M. 

SOILLESS CULTURE SIMPLIFIED 
By Alex Laurie 

W hat the rank amateur most wants 
to know about this new growmg 
process, written in simple, straight¬ 
forward language, understandable, 
and directly to the point All the de¬ 
tails are here, beginning with a his¬ 
tory of solution-culture method, and 
continuing, soil and functions of ele¬ 
ments; nutrient deficiency symptoms, 
fertilization of crops in soil; how 
plants grow; crops in sand, plants in 
water. Of particular interest are the 
final two chapters, one of which is 
directed toward the commercial 
grower and the other to the work of 
the amateur. (201 pages, by SVt 
inches.)—$2.60 postpaid.--F. D. M. 
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A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


M onks, like thousands of othei mor¬ 
tals, are now making their own 
telescopes From the Society of the 
Divine Word, Techny, Illinois, comes 
the following 

“Even in the crowded curiiculuiii 
of studies at St Mary’s Major Semin¬ 
ary, astionomy has its place and holds 
an attraction for many a student Its 


study serves a definitely practical pui- 
pose, since most of the seminarians 
will one day labor in foreign mission 
fields, where astronomical knowledge 
will supply in many ways what these 
primitive countries do not—aids in 
regard to time, in regard to nautical 
determinations, in surveying, and in 
exploration, to mention but a few 
“A few years ago an observatory 
(Figure 1) was built at Techny, hous¬ 
ing a 110 mm lefractor, a comet- 
seeker, the structure having been de¬ 
signed and constructed by the Brother 
Monks But this telescope soon proved 
inadequate for the interest and en¬ 
thusiasm of the stai-gazers, and it was 
deemed advisable to construct a larger 
one, 8" in aperture, the work being 
done under the direction of Father 
Francis Neuhaus, S V D , one of the 
seminarians Meanwhile, Bi other Cor- 
sinus, S V D , an able mechanic, was 
busy constructing a well-balanced 
mounting, shown in the center With 
a surprising minimum of cost, the re¬ 
flector was completed, and now serves 
to great advantage, not only to bring 
more of the heavens within grasp, so 
to say, of the students of astronomy, 
but also to render celestial photog¬ 
raphy possible because of the new 
telescope’s greater light - gathei ing 
power 

“Work on a 121,^’' mirror for a still 
larger telescope is now under way ’’ 

MATEUR telescopticians, ten or 
twenty thousands of them, have 
now felt their way into about all the 
related arteries and capillaries of op¬ 
tics and astronomy One such rami¬ 


fication IS sun-diaUing, and under sun- 
dialling come sun-clocks Just what 
IS a sun-clock’ 

Invented by W E Cooke, govern¬ 
ment astronomer of New South Wales, 
Australia, the sun-clock was described 
in this magazine in August, 1928, also 
August, 1935, by R W Porter A ring, 
oi sometimes a C-shaped portion of 
a ring (Figure 2), carries a 
lens on the sunward side, 
and on the other an anal- 
emma, the familiar 8- 
shaped curve of the equa¬ 
tion of time By turning a 
thumbnut with the fingers, 
until the Sun’s image falls 
exactly on the analemma, 
hands taken from an ordi¬ 
nary clock are mechanic¬ 
ally actuated through geai 
trams and the standard 
time IS read on the clock 
dial—direct and not by a 
shadow, as m a sun-dial 
There is, of course, no run¬ 
ning clock movement 

Working from the ar¬ 
ticles by Porter, cited above, 
Fred Ferson, 414 Reynoir 
Street, Biloxi, Mississippi, 
has made the sun-clock shown in 
Figure 3, and states that “careful 
construction and adjustment afford 
time within one minute, likewise 
the date The base casting has foui 
leveling screws and carries a sec¬ 
ond casting which supports in a 
curved slot a short, stubby, curved 
mam standing arm This can be slid 
circularly and clamped for latitude 
At the end of this stubby arm is a 
rigid, hollow stud carrying the gear 




Figure 3. Person’s sun-clock 


box and clock face and big, curved, 
rotatable fork The fork has m its 
upper horn a slot in which is mounted 
a little lens of 8” /1 The analemma 
IS inscribed on a sheet biass plate 
bent to a radius equal to the f I of the 
lens (Its radius of cuivature is there¬ 
fore nearly twice that of the fork— 
study Figure 7 if “nearly” is not at 
first clear) and attached to the lower 
horn To find the time at any desired 
moment the large thumbnut extend¬ 
ing, in Figure 3, below and to the left 
of the gear box is turned with the 
fingers, and gears with ratio 1, 2, and 
24 do the rest, that is, 24 revolutions 
of the handwheel will rotate the min¬ 
ute hand 24 times, the hour hand 
twice, and the fork once When the 
Sun’s image is made to bisect the 
analemma curve the clock hands will 
automatically point to the hour and 
minute, also giving the date ” Fer¬ 
son will lend further details of con¬ 
struction to those seriously interested 
Even now, more than a decade after 
he made his first sun-clock (Figure 2), 
Porter still composes new variations 
on the original theme and then makes 
the clocks Figure 4 is one of these, 
as set up m his door-yard at Pasadena 
“It consists,” he writes, “first, of a 
spherical Pyrex flask carrying all the 
optical parts and the clock face, on 
which is also engraved the analemma 
The entire unit is encircled by a 
grooved equatorial ring sliding on a 
segment below, which is fastened to 
4he base The equatorial gear used 
was a 32-pitch rack bent to fit the 
groove of the equatorial ring 

“In adjusting the polar axis paral¬ 
lel to that of the Earth, a tubeless 
telescope, consisting of an eyepiece 
and objective, is fastened to the sphere 
at the poles of the encircling equa¬ 
torial ring The field of view of the 
eyepiece contains just the apparent 
orbit of Polaris about the true pole, 
so that, by estimating the hour angle 
of Polans by the stars in the Big Dip¬ 
per and Cassiopeia, and using the base 


Figure 2: Porter, son-ouHsk 
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screws, the polar axis of the instru¬ 
ment can be directly fixed. 

"I find that the time can be relied 
on well within one minute. The glass 
flask was resorted to in order to pro¬ 
tect all essential parts from the birds, 
who seemed to feel that I had made 
a gadget for their special benefit The 
neck of the flask and a part of the 
sphere were removed with a 'biscuit 
cutter’ (simply a cylinder of sheet 
metal) and abrasive The plate of the 
clock, having nearly twice the radius 
of the sphere, was spun to its required 
curvature All the machining was 
done on a wood-working lathe and 
drill press in the pattern shop here at 
The California Institute of Technol¬ 
ogy Figure 5 is a photograph of an¬ 
other spherical globe sun-clock made 
earlier and partly similar ” 

And still another’ Some months 
after the above descriptions were re¬ 
ceived, there arm-ed from Porter a 
note (Figure 6) and the following 
description “The clock to be described 
is about my tenth design and its per¬ 
formance has been so satisfactory that 



I have decided to call it quits and turn 
the information over to those who 
may wish to have a gadget in their 
gardens demonstrating an interesting 
problem in celestial mechanics 

“The drawing (Figure 7) is a meri¬ 
dian section through the instrument 
and for economy of space I have in¬ 
serted, or superposed, the clock lace 
in the central area, but its true posi¬ 
tion IS shown in Figure 8 

“A is a 12-liter Pyrex flask (Corn¬ 
ing Glass Works—it cost $3 50), whose 
neck B has been removed with a bis¬ 
cuit cutter The flask is remarkably 
spherical. 

“To this sphere are attached the 
lens C and the brass strip D on which 
IS pasted the analemma 

“In the space removed by the bis¬ 
cuit cutter is the clock dial E, carrying 
a minute hand Behmd the clock face 
is a reduction gear box operated by 
the thumbnut F Only two pairs of 
stock, 32-pitch spur gears (Boston 
Gear Works, Cat, No, 1-G 159, 161, 
177, 179) are necessary to make the 
minute hand revolve 24 times during 



AUGUST 1940 


SCIENTIFIC AMERICAN 


107 












WOLUnAIC OniCAL CO, 766 HUDSON AVt, lOCHESTEII. K Y 


W O L L.E N 



100 POWER 

TELESCOPE LENS KIT 



BROWNSCOPEKa 


-TELBSCOPTICS- 


one revolution at the sphere. This 
clock and the gear case are fixed rig¬ 
idly to the base ring H, supported on 
three adjusting screws I, I, J, 120° 
apart, and these screws rest m a cir¬ 
cular groove cut into the plate J 
which, in turn, is securely fastened 
to the pier. 

“The pmlar axis L of the instrument 
IS created and maintained by the glass 
sphere resting in ring H and revolv¬ 
ing around the stud M by means of a 
pin N engaging a slot in the sphere 
To save an extra pair of gears for the 
hour hand, this pin N serves ecjually 
well to indicate the hour The stud JW 
has an inclination to ring H (horizon) 
equal to the latitude of the location, 
shown here as 40°. 

“In operation, by turning the 
thumbnut, the sphere is rotated until 
the Sun’s image falls on (and bisects) 
the analemma, and standard watch 
time IS taken directly from the clock 
face A small portion of the analemma 
is shown at O, with the Sun’s image as 
it would fall on the 15th of May, the 
portion opposite covering July and 



Figure 5: Another similar type 


August Should the image be made 
to fall on the center line at P, the 
clock would read apparent or sun 
Ume But PO happens to be the equa¬ 
tion of time, so that, by using the anal¬ 
emma, standard time is obtained au¬ 
tomatically Furthermore, any devia¬ 
tion of the observer’s position east or 
west of the central hne of the time 
zone in which he resides is corrected 
by resetting the minute hand This is, 
of course, a constant. 

“The analemma is marked oft in 
five-day intervals, so that the day of 
the year is given, as well as the hour 
and minute It is easily drawn from 
data in the nautical almanac 

“I have found that the best illu¬ 
mination of the Sun’s image is pro¬ 
duced by an f/80-or-90 lens. In the 
clock here described the focal length 
is 10" and the lens in diameter. 

“Adjusting is done with a small 
temporary telescope, as previously 
mentioned By using the three adjust¬ 
ing screws I, Polaris may be brought 
to the required hour angle (see Q in 
upper, left hand corner) The tele¬ 
scope IS removed (next day) and re¬ 
placed by the sphere and clock unit. 



Figure 6' An addict's confession 


“Finally, so that the instrument may 
be removed and taken indoors at any 
time and replaced without disturbing 
its alinement, a positioning stop R is 
provided, which is simply a strip 
.screwed to J and against which the 
south adjusting screw rests ’’ 

The above description of a sun- 
clock, by Porter, is more detailed than 
those m the earlier, 1928 and 1935, 
articles referred to farther back, hence 
the would-be maker will not gain by 
hunting them up An enlarged pho¬ 
tostat of Figure 7 is available, for a 
small sum, from the editor 

Builders of such things as sun- 
clocks will occasionally hear this ob¬ 
jection “What real, practical good or 
use is the thing, when we all own 
watches”’ To a man having that type 
of mind a sun-clock is no good at all, 
and one suggested answer is simply, 
“None ’’ This should stall him, com¬ 
pletely To other types, however, such 
a thing is not only a pretty thing to 
own, but it visibly and tangibly 
demonstrates our precise knowledge 
of the Earth’s motions in space, and 
thus the value is mainly intellectual 

I F this nation is dragged into a war, 
facts stated by Carl L Bausch, of 
the Bausch and Lomb Optical Co., 
Rochester, N Y , m an article on “Op¬ 
tics and Defense,” in the May-June, 
1940, number of Army Ordnance 
(Mills Bldg , Washington, DC), may 
interest readers of this department 
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Mr Bausch states that “Bausch & 
Lomb is now making 24 types of opti¬ 
cal glass The present monthly 

capacity is about 10,000 pounds per 
month . Practically all materials 
now used m glass making come from 
domestic sources, with the exception 
of nitrates which come from Chile in 
their crude form and are purified 
here . The choke point in glass 
making is no longer the procurement 
of sufficient and suitable melting pots 
The bottleneck has been transferred 
from the manufacture of glass to the 
manufacture of optical parts and to 
the assembly and adjustment of the 
instruments We could increase 

the output of our instrument plant five 
times in dollars-and-cents value of 
product in the first three years of an 
emergency It would be necessary 
to work three 8-hour shifts or, prefer¬ 
ably, two 10- or 12-hour shifts We 
would have to add 4000 more employ¬ 
ees to oui payroll During the 

recent years of depression, mechan¬ 
ics have not been trained as they 
were previously, and I think it is safe 
to say that the available supply of 
trained mechanics today is less than 


WAR 

Recent Books 
For Your 
Library 



CAVSES and 

CONSEQUENCES 




Figure 8: The same as Figure 7 

it was in 1917 Without skilled 

labor available, it will be necessary 
to recruit younger employees into our 
organizations to Increase production, 
as young woikers learn a new Job 
much faster than mature ones 
These (the 4000 new employees) will 
be divided as follows Glass plant 
200, optical parts work 1000, manu¬ 
facture of mechanical parts 1000, as¬ 
sembling and adjustmg 1500, tool- 
makers, etc , 300.” 

Asked whether amateur opticians, 
such as read the present pages, could 
be used, Mr Bausch replied “We al¬ 
ready have a couple men in our pre¬ 
cision optics division who came 
through the amateur telescope mak¬ 
ers’ channel. We believe, everything 
else being equal, that a man who has 
had experience in making reflectors, 
for his own use will be more valu¬ 
able to us as an optician than one who 
has not had a try at it,” 

On to Rochester, you am-optical 
patriots—in case Uncle Sam fights! 

S tellajane convention, Saturday, 
August 10 Porter coming. 


MANY STILL ARE NOT AWARE 

that there is a companion volume to "Amateur 
Telescope Making." 

“Amateur Telescope 
Making—Advanced” 

N ot merely a new edition of the book “Amateur Tele¬ 
scope Making," hut a whollv diflferent work for owners 
of that beginners’ book who have absorlied its contents 
“Amateur Tele.scope Making—Advanced" has 57 chajiters, 
650 pages, 359 illustrations and over 300,000 words, dealing 
with advanced mirror technic, flat making, eyepiece work, 
drives, aluminizing, observatories and many other aspects 
of the optical hobby. Published P>37. 

"Amateur Telescope Making — Advanced" 

Edited by Albert G. Ingalls 

Postpaid $3.00, domestic $3.35, foreign 
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Patent Trade Mark, and Related Legal Proceedings That 
May Hove a Direct Effect on Your Business 


By ORSON D. MUNN. Litl.B., L.L.B.. Sc.D. 


IRIVERSAL 

PHOTO ALMANAC AND 
MARKET eOlDE 
1940 

AMATEUR photographen who 
XTL feel that they ahotild be able 
to make money with their camera! 
will find m thii book many hint! that 
will be of value. A seriei of article! 
telli what, when, and how to photo¬ 
graph, how to tell your photograph! 
profitably, how to handle your equip¬ 
ment, what picture journaliam con- 
!iat! of and how to make contact! 
with editor!, and many other thing! 
that the would-be photo journaliit 
will want to know. A pictorial aection 
present! tome of the work of thia 
country’! foremoit photographer!; a 
large formulary givea in compact 
form mo!t of the atandard formulas. 
The market guide trction tells who 
purchases what kind of photographs, 
approximately the price paid, and 
gives other pertinent data regarding 
hundreds of publications that are in 
the market for photographs. 


ineludea ArtieHea Bv 

JACOB DESCHIN, A.R.P.S. 

HY SCHWARTZ, The Katart 
Company 

WALTER LITTEN, Bausch & 
Lamb Scientific Bureau 

T. THORNE BAKER, F.Inst.P., 
F.R.P.S. 

ARTHUR L. GALE, Editor of 
Movie Makers Magazine 

NORRIS W. HARKNESS 
RICHARD K. WOOD 

AUGUSTUS WOLFMAN, E. 
Leitz, Inc. 

RUDOLPH PFEIFFER, Jr., 
Technical Consultant of Kin- 
O-Lux, Inc. 

JOHN HUTCHINS, A.R.P.S. 
ALEXANDER MAXWELL, 

Technical Research Dept, of 
Popular Mechanics 

FREDERICK LEWIS, Black 
Star Publishing Co. 

and many others 
284 pages a 5(1.00 postpaid 

Scientific American 

24 West 40th St. New York, N. Y. 


A Reminder 

I MPORTANT changes in the Patent 
Law become effective on August 5, 
1940 After that date an application 
for a patent cannot be filed more than 
one year after the invention has been 
made public either by being described 
in a printed publication or by being 
publicly used or sold Prior to this 
change applications for patents could 
be filed within two years after an 
invention has been made public An¬ 
other change in the law, forming a 
corollary to the above change, pio- 
vides that claims cannot be copied 
fiom issued patents for interference 
purposes more than one year after 
the granting of the patent 

Loop Hole 

T Ht Federal Trade Commission is 
not empowered to restrain unfair 
methods of competition or unfair and 
deceptive practices in mtra-state 
commerce even though the unfair 
practices adversely affect interstate 
commerce, according to a recent de¬ 
cision of a Federal Circuit Court of 
Appeals 

The Commission had instituted 
proceedings against a candy manu¬ 
facturer charging him with using or 
promoting a lottery m connection 
with the sale of its candy The manu¬ 
facturer sold assortments of candy to 
dealers In each assortment there 
were candies having differently col¬ 
ored centers and the purchaser of 
these candies was entitled to receive, 
free of charge, a larger piece of candy 
In a prior case the United States 
Supreme Court had sustained the 
contention of the Commission that the 
sale of candy assortments of this type 
constitute an unfair method of com¬ 
petition and upheld the power of the 
Commission to restrain such sales in 
interstate commerce In the present 
case the manufacturer confined his 
sales of the candy assortments to the 
state in which he was domiciled 
Under the circumstances the unfair 
method of competition did not take 
piace in interstate commerce 

The Commission proved that the 
candy assortments were sold in com¬ 
petition with the product of other 
manufacturers who were engaged in 
interstate commerce and it was con¬ 
tended that the unfair method of 
competition in question adversely af¬ 
fected interstate commerce The 
Commission argued that it was em¬ 
powered to protect the interstate com¬ 
merce of the competing manufac¬ 
turers by restraining the unfair 


methods of competition of the manu¬ 
facturer proceeded against, even 
though these methods were employed 
solely in intia-state commerce. 

The Court fully considered the con¬ 
tention of the Commissioner and did 
not deny that the unfair methods of 
competition adversely affected inter¬ 
state commerce It concluded, how- 
evei, that the poweis of the Commis¬ 
sion were limited by the Federal 
Trade Commission Act to restrain¬ 
ing unfair practices in mtei state com¬ 
merce In this connection the Court 
stated 

“The only practices with which the 
Commission may concern itself are 
transactions in interstate commerce 
The Commission’s authority is to be 
found in the act which created it, 
as amended The purpose of the act 
was to supplement the Sherman 
Anti-Trust Act, • and to prohibit 
pi actices which were unfair and de- 
.stiuctive of competition in interstate 
commerce ” 

Doubtful 

A PATENT interference is a pro¬ 
ceeding in the Patent Office to de¬ 
termine which of several contending 
parties is the first inventor and as 
such Ks entitled to receive a patent 
for the invention The usual interfer¬ 
ence involves two or more applica¬ 
tions for patents However, at times 
an interference involves a patent and 
one or more patent applications When 
the interference is between applica¬ 
tions for patents the burden of proof 
of the junior party—that is, the last 
party to file an application—is the 
same as in an ordinary civil suit and 
it IS only necessary for the junior 
party to prove priority of invention 
by a preponderance of evidence How¬ 
ever, when the interference is be¬ 
tween an issued patent and a patent 
application filed subsequent to the 
issuance of the patent, the burden of 
proof of the junior party is the same 
as in a criminal case—namely, the 
junior party must prove priority of 
invention beyond all reasonable 
doubt 

The importance of this distinction 
IS illustrated by a recent interference 
involving a patent and a patent ap¬ 
plication The proof of the junior 
party in the interference m question 
depended to a great extent upon oral 
testimony and upon certain drawings 
The drawings contained additions and 
changes and the witnesses were un¬ 
able to state exactly when the addi¬ 
tions and changes were made The 
Court stated that the witnesses were 
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unquestionably men of good charac¬ 
ter but pointed out that there were 
certain weaknesses in the evidence— 
namely, the ongmal model or device 
embodying the invention could not 
be found and was not produced and 
the drawings relied on admittedly in¬ 
cluded changes and additions Undei 
the circumstances, the Court con¬ 
cluded that there was at least a rea¬ 
sonable doubt that the junior party 
was the first inventor and on this basis 
awarded priority of invention to the 
owner of the patent In reaching it'- 
decision the Court made the interest¬ 
ing comment that if the junior parly 
were only required to ptove his case 
by a preponderance of evidence then 
they would be justified in deciding 
in favor of the junior party 

Paper Rolls 

A PATENT foi an improved press 
roli in a paper-making machine 
was held to be valid and infringed in 
a recent suit in the federal courts 
The patent related to a press roll made 
of crushed or ground stone held in 
a binder of vulcanized rubber Pnoi 
to the patent, press rolls in paper- 
making machines were made of iron, 
wood, various alloys such as brass, 
and also granite The Court found 
that each of the materials previously 
employed in press rolls gave rise to 
difficulties Thus the granite was too 
heavy, the brass would score and dam¬ 
age the paper, and the wood would 
crack 

The Couit found that the patented 
loll solved the problems presented 
by the rolls previously used and con¬ 
cluded that the patent was valid In 
an attempt to invalidate the patent 
the infringer cited certain earlier 
patents relating to rolls used in fruit 
presses and clothes wringers The 
Court refused to consider these 
patents on the grounds that they re¬ 
lated to a remote and non-analagous 
art 

Unprotected Panties 

I N a case of human interest—but one 
which will certainly not affect the 
destinies of the world—a Federal 
Court held that a copyright cannot be 
obtained for a pair of rubber panties 
Suit was brought for infringement ol 
a copyright relating to a folded greet¬ 
ing card containing the lepresentation 
of a traveling bag on the outside and a 
pair of rubber panties pasted on the 
inside. The defendant’s card differed 
from the copyrighted card in details 
but was similar m essentials The 
Court found that there was nothing 
new m the representation of a bag 
on the outside of the card and that 
this feature was not protected by th^ 
copyright. The Court also held that 
there was nothing “ol literary or 
artistic production m the pants, any 
more than in a cigar or a safety pin 
attached to a card” and concluded 
from this that the panties were not 
subject to copyright protection under 
our laws. 


Sabotage 

IN FACTORIES 

will be widespread, now chat the United States 
IS openly and intensively helping the Allies. 

Before it strikes your plant a crippling blow, be prepared to protect yourself 
—Install a finger-print section in your personnel department to check all 
alien employees as soon as the government begins their registration and 
fingerprinting. Supply that department with— 

Frederick Kuhne’s 

The Finger Print Instructor 


ONE OF THE 
NUMEROUS 
DETAILED 
ILLUSTHATIONS IN 
' THE FINGER PRINT 
INSTRUCTOR" 
WHICH IS A COMPLETE 
COURSE 

OF INSTRUCTION IN 
EVERY PHASE 
OF FINGER PRINT 
STUDY 



This volume, by a noted finger print 
expert who was for many years in the 
Bureau of Criminal Investigation of 
the New York Police Department, 
instructs in every phase of finger 
print work from the taking of the 
finger impression to the final job 
of identification. Qossification of 
prints, filing of records, use of equip¬ 
ment, discovering and recording for 
study the prints left at the scene of 
a crime by criminala—in fact, every 
procedure in the whole study of the 
science is clearly and fully explained 


and well illustrated with numerous 
cuu of prints. To the text that hat 
long been standard there have been 
made many revisions and the full 
story of the development of the 
science added to that the user may 
qualify as an expert in a court of law 
despite efforts of opposing lawyers to 
trip him up. New illustrations as well 
as a lengthy new section on the 
"Modification and Extension of the 
Henry System” as used by the United 
States Bureau of Investigation have 
alto been added. 


USED IN GOVERNMENT OFFICES 
AND BY THE F. B. I. 

$3.25 Postpaid 

Published by SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 
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Are You — 

your spare lime to 
good advantage? 

•' i^-^one of the many who arc 
seeking a new field to en¬ 
ter? 

' s seeking a means to save 

money wherever possible? 

If you are, here is 
a practical solution 
to your problem. 

HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can be 
manufactured at home 
profitably on a small scale. 

TF you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyclopedia of Formulas 
95.50 poitpaid (domestic) 
For sale by 

Scientific American 

24 W. 4(Hh St., New York City, N.Y. 



{The EdUor wtll apprtetatt %t if you uniJ 
mentioM Sa^nti^c Amtrtcan when wrtt- 
tng for any of the publications hsted 


Trade Marks, Law and Practice or, 
is a copyrighted reprint, in 24-page 
booklet form, of an address before the 
iNew York County Lawyer’s Associa¬ 
tion The discussion details the prob¬ 
lems of trade mark selection, protec¬ 
tion, and use—what can and what can¬ 
not be used, protected, and why. Syl¬ 
vester J Lxddy, 24 West 40th Street, 
New York, N. Y —Gratia 

Agfa Formulas for Photographic 
Use (revised edition )is a 32-page 
booklet including more than 45 for¬ 
mulas which have general photo¬ 
graphic application The booklet lists 
formulas for developmg, flxmg, short¬ 
stop, toning, reducing, Intensifymg, 
and desensitizing solutions A valu¬ 
able section IS devoted to a detailed 
but simple description of the chemis¬ 
try of development, with new mfor- 
mation on developer exhaustion and 
time-iemperatui'e compensation Agfa 
Anaco, Binghamton, New York, or 
through photographic dealera.—10 
cents 

Artificial Light and Its Applica¬ 
tion IS a 296-page spiral bound 
book which gives up-to-date informa¬ 
tion on the latest lighting practice. It 
was written by experts, in clear and 
comprehensive manner, for lighting 
engineers, students, and laymen. Over 
400 illustrations are used to show re¬ 
cent developments in fluorescent, 
electrical discharge, and Incandescent 
light sources Advertiaing and Salea 
Promotion Department, Weatinghouae 
Lamp Dtvtaton, Weatinghouae Elec¬ 
tric and Manufacturing Company, 
150 Broadway, New York, New York 
—$1 25 

Use and Abuse of Wood in House 
Construction, Miscellaneous Pub¬ 
lication No 358, is a 24-page thor¬ 
oughly illustrated booklet which will 
be of interest to present and prospec¬ 
tive home owners. It presents prac¬ 
tical facts regarding w<^ in building 
construction, accompanied by a large 
number of photographs. It covers the 
entire subject from cellar to shingles 
Superintendent of Documenta, Wash¬ 
ington, D C.—10 cents (coin ) 

Venetian Blind Manual is a 24-page 
illustrated catalog that presents 
speciflcations, standards, and design 
data on Venetian blinds and their in¬ 
stallation It deals with both wood 
and metal blinds. Chicapo Venetian 
Blind Company, Michigan at 39th 
Street, Chicago, Illinois — Gratia. 

Photoelectric Analytical Methods 
is a 24-page bulletm which con¬ 
tains abstracts of a large number of 
recently published technical descrip¬ 
tions. The exact details are given for 
the applications of these methods 


with one particular type of Photom¬ 
eter, Wilkins-Xtiderjon Company, 
111 North Oanal Street, Chicago, II- 
linoia.—Gratis. 

How TO Cut Costs an# Increase 
Profits is a saw manfial edited 
for those whose work Involves pro¬ 
duction processes which necessitate 
the use of saws. It Is speciflcally con¬ 
cerned with the “Speedmatic” saw 
for use in building, shipping, main¬ 
tenance, manufacturmg, and so on 
This saw is a high-speed, power- 
driven, but hand-guided, portable de¬ 
vice Porter-Cable Machine Com¬ 
pany, Syracuse, New York. —Gratis 

Patterson Pebble and Ball Mills is 
a 32-page illustrated catalog of 
high-grade machines for use in the 
fine-grinding field A large number 
of types are illustiated and described 
and their uses are dealt with briefly 
but clearly Patterson Foundry and 
Machine Company, East Liverpool 
Ohio —Gratis 

Roadside Development is a 04-page 
typewritten report of the Joint 
Committee of the Higljjway Research 
Board and Amencan^ssociation of 
State Highway Officials It deals 
largely with the work which is being 
done to beautify highways m the 
United States and to protect them 
both functionally and in relation to 
adjacent land use It takes up such 
matters as zoning of roadside busi¬ 
nesses, the limited use of roadside 
signs, and so on Highway Research 
Board, Division of Engineering and 
Industrial Research, National Re¬ 
search Council, Washington, D C — 
50 cents 

Utilo Filters and Combination Lens 
Shades is a 14-page booklet de¬ 
voted to a description of American- 
made optical glass color filters, sup¬ 
plementary lenses and combination 
lens shades In addition, the booklet 
provides a comprehensive guide to 
the use of filters and supplementary 
close-up lenses under various condi¬ 
tions. Filter factors are given for 
Eastman, Agfa, and Gevaert films. 
Fully illustrated in color and black 
and white Photo Utilities, Inc , 10 
West 33rd St, New York, New York 
—10 cents 

Railway Literature for Young 
People is a bibliography of books 
and periodicals that is designed to 
answer many inquiries which are re¬ 
ceived by American railroads regard¬ 
ing varigus phases of operation Asso¬ 
ciation of American Railroads, Trans¬ 
portation Building, Washington, D. C. 
—Gratis 

The Glued Laminated Wooden Arch 
is a 124-pagc illustrated booklet 
that deals speciflcally with this partic¬ 
ular type of construction, citing ad¬ 
vantages and disadvantages and show¬ 
ing many of the functional applica¬ 
tions TechnlcBl Bulletin No. 691, U, S. 
Department of Agriculture. For sale 
by the Superintendent of Documents, 
Washington, D. C,—20 cents (coin). 
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WHEN OIL-WELL drills strike 
really hard going In rock or tightly 
packed shale, rock bits, such as those 
shown on our front cover, get the 
assignment (see also page 134) These 
bits consist of rollers which rotate on 
bearings as the drill pipe spins, the 
teeth chipping away the rock as they 
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50 Years Ago ia . . . 



(Condensed From Issues of September, 1890) 


EIGHT-HOUR DAY—"The House of Representatives has 
recently passed a bill ordaining that eight hours shall be 
considered a day’s work for all laborers, workmen, and 
mechanics, now or hereafter to be employed by the 
government ’’ 

MONEY—“Congress ought to issue a sufficient amount of 
fractional paper currency to facilitate exchange through 
the medium of the United States mail The people found 
it useful, and it never ought to have been abohshed ” 

SINKING WOOD—“There are 413 species of trees to be 
found within the limits of the Umted States and Territories, 
16 of which, when perfectly seasoned, will sink in water 
All the species heavier than water belong to tropical 
Florida or in the and West or Southwest ” 

MACHINES AND LABOR—“The successful introduction 
of typesetting machines into a number of newspapei 
offices in the United States has greatly stimulated their 
competitors, and early in the autumn the New York 
Sun, Times, World, and othei papers will commence their 
use It is also said that the Herald will employ them 
A member of New York Typographical Union No 6 
says ‘Of course, some members of the Union are a little 
skeptical as to the benefit these machines will be to the 
followers of the craft, but the whole history of labor- 
saving machinery teaches us that nothing has yet been 
invented that has lessened the need of good workmen ’ ’’ 

COMPOSITIONS—“A new mode of treating hemp, jute, 
and other fibers for making materials for the manufacture 
of tiles, slabs, cisterns, boats, and other articles or struc¬ 
tures has been described in a recent patent specification ’’ 

WATER POWER—“Cataract Construction Company has 
secured a large area of land (several square miles) on the 
Niagara River, beginning a mile and a half above the falls, 
and all rights of way for carrying a tunnel under Niagara 
Village to a point below the falls The general plan is 
to construct a tunnel about 27 feet in diameter from a 
point below the falls to the upper limit of the secured 
propel ty This tunnel will have lateral blanches at a depth 
of about 100 feet from the surface, into which will be sunk 
numerous vertical shafts at the points where power will 
be required A system of surface canals will bring the 
water of the river to the heads of these shafts, and Its 
action on turbines at the lower ends of the shafts will 
develop about 150,000 horse power The amount of water 
diverted for this purpose will be a small fraction of one 
per cent of that going over the falls ” 

BROKEN NECK—“Physicians connected with the Presby¬ 
terian Hospital are highly elated over the fact of their 
having successfully mended a broken neck The patient, 
aged fourteen years, fell fron an elevator, landing on his 
head and dislocating his neck When brought to the hos¬ 
pital the case was considered hopeless, but by experiments 
with extending weights attached to the patient’s head 
and feet the neck was eventually set and kept in place by 
means of a plaster of Paris jacket The displaced bones 
are now properly set and the patient has full power of 
the neck ’’ 
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STEAM TRACTOR—“Among the latest machines de¬ 
signed for use on large faims is the new field locomotive 
of Jacob Price, of Racine, Wisconsin, illustrated herewith 
It is said that this machine pulled, near San Leandro, an 
outfit of twelve 11-inch plows in a dry, adobe soil, travel¬ 
ing at the rate of over four miles per hour m doing so, and 
maintaining the steam pressure at 130 pounds, without 
difficulty It will pull as much as 40 or 50 horses, besides 
propelling itself Its weight is only SVz tons The carry¬ 
ing wheels are about 8 feet high and 26 inches wide The 
steering wheel is 5 feet high and 14 inches wide . It is 
adapted for plowing, running combined harvesters. 



freighting with wagons, hauling saw logs, or pulling of 
almost any kind, and is suitable for any stationary work, 
such as running thrashing machines, sawmills, etc ” 


SPEED AFLOAT—“The torpedo boat Adler, constructed 
in Germany for the Russian Black Sea fleet, is described by 
the Russian papers as the fastest war vessel afloat, having 
attained duiing its trial trip a speed of 26 55 knots The 
boat IS 150 feet long and 17 feet broad, with a displacement 
of 150 tons Three gunboats, one of which—the Narghen 
—IS finished, are being constructed m German shipyards 
for the Baltic fleet, and these will be almost as fast 
steamers as the Adler ” 

MUSIC FROM AFAR—“An interesting and really notable 
musical and vocal entertainment was given recently from 
New York to a very large audience assembled at the Grand 
Union Hotel, Saratoga, by means of a ‘long distance’ tele¬ 
phone circuit runrflng a distance of 180 miles from 18 
Cortlandt Street, New York, to Saratoga From Cort- 
landt Street a circuit had been run to the Madison Square 
Garden, and the concert being given by the Strauss 
orchestra was taken In alternation with the other num¬ 
bers of the programme The orchestral music was listened 
to at Saratoga by means of seta of hand telephones, and 
every note was heard distinctly, even to the applause of 
the audience gathered at Madison Square. Some of the 
songs and solos and the recitation were heard all over the 
room at Saratoga by means of a single loud-speaking re¬ 
ceiver provided with a large funnel-shaped resonator to 
magnify the sound ’’ 
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DAVID BURPEE 


A TRADITION has grown up in the 
life of David Burpee, inter¬ 
nationally known plant hybridist 
and seedsman—a tradition center¬ 
ing around a 33-year search for a 
yellow sweet pea He hasn’t found 
or produced it yet but, oddly 
enough, has given to the world 
other improved yellow flowers 
Mr Burpee was born in Phila¬ 
delphia, Pennsylvania, April 5, 
1893 He was educated at Blight 
School, Philadelphia, Doylestown 
High School, Culver (Indiana) 
Military Academy, and the Agri¬ 
cultural College, Cornell Univer¬ 
sity His father gave him the choice 
of Cambridge (England) or Cor¬ 
nell, and young David, who had 
traveled many times to Europe, 
paid a special visit to Cambridge 
before selecting Cornell 

David Burpee started on his 
careei to achieve new flowers for 
American gardens as a youth of 
14 and has contributed much 
to floriculture He has been very 
successful in producing new strains 
of petunias, rinnias, mangolds, and 
calendulas, but has not yet achieved 
that which started his deep interest 
in horticulture the production of 
a pure yellow sweet pea for which 
his father, founder of the W Atlee 
Burpee Company, offered him a 
reward of $1000 To a young 
schoolboy, this sum looked like 
stupendous wealth 

At the Burpee seed farm at Lom¬ 
poc, near Santa Barbara, California, 
young David and his brother, whom 
he had inveigled into joining the 
seaich, trudged up and down, row 
after row of the 400 acres of sweet 
peas hoping to find that Nature 
might have done the trick and 
turned up a yellow break No luck 
there, so he avidly read book after 
book on genetics and plant breed¬ 
ing, obtained seeds of over 150 
species of the sweet pea family 
from all comers of the globe, grew 
them at his Fordhook Farm near 
Doylestown, Pennsylvania, and the 
following summer pollinated hun¬ 
dreds by hand — a back-breaking 
task Today, 33 years later, he is 
still trying to produce a yellow 
sweet pea. 

At 21, he was assistant to his 
father in their seed business and a 


year later became General Mana¬ 
ger Three years after first joining 
the company, he became President 
when It was incorporated in 1917 
Among his other interests, he is 
Director of several banks and trust 
companies, has served as vice presi¬ 
dent and president of tlie American 
Seed Trade Association, is Vice 
President, National Sweet Pea 
Society of Great Britain, Honorary 
Life President of the Canadian 
Society of Philadelphia, director or 
trustee of several hospitals, horti¬ 
cultural societies, and the like, and 
IS a member of prominent clubs 
“Flowers have fashions just like 
clothes,” Mr Burpee says “In the 
old days, gay blossoms forming a 
hodge-podge of color were the gar¬ 
den vogue but, today, we want color 
in mass whether it be soft pastel 
shades or vivid hues, and it is the 
production of these ‘fashion flow¬ 
ers’ that keeps the hybridists and 
plant breeders busy ” 

David Burpee was the first to 
produce a big marigold with truly 


odorless foliage, the first double 
red hybrid marigold, and the first 
double nasturtiums in all colors 

The first super-double nastur¬ 
tium, having 75 petals, was another 
of Mr Burpee’s floral successes He 
purchased seed of the original 
Golden Gleam, grew them at the 
company’s Floradale Farm, Lom¬ 
poc, and crossed them with 40,000 
other nasturtiums in the hope of 
producing a new flower Finally he 
was successful and the fiist seeds 
and cuttings—so heavy was the de¬ 
mand that the supply of seeds alone 
was inadequate—sold for lOd* each 
which was an unheard of price for 
nasturtiums. 

What a vast story of adventure, 
hard work, and disappointment lies 
behind each of Mr Burpee’s floral 
achievements' His aim has always 
been to work with and produce 
fool-proof seeds that would grow 
in any garden rather than to ex¬ 
periment with rarer flowers with 
which the average gardener would 
be apt to have great difficulty. 
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A HAIL OF LEAD FIRE 

OVER ENGLAND British “Hurricane” fighter is a formidable 

opponent. Eight Browning guns, mounted in the 
wings, are aimed by “aiming” the plane, and fire a total 
of 2400 rounds in 10 seconds. Speed of the plane is 340 
miles per hour (recently increased 10 percent); 
ceiling Is seven miles: and cruising range 600 miles. 
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COAL TAR BEGAN IT 


Vast Increase In U. S. Organic Chemicals Indostry 


£ Tb R A 


CHARLES M. HACKETT 


I N 1919, the Committee on Fi¬ 
nance of the United States Sen¬ 
ate weighed a serious question 
should the government “promote 
the establishment of the manufac¬ 
ture of coal tar products in the 
United States “ Before the group 
appeared a distinguished witness, 
Dr Marston Tayloi Bogert, senior 
professor of the Department of 
Chemistry at Columbia University 
Dr Bogert painted no rosy pic¬ 
ture He described organic chem¬ 
ical reseaich in this country at that 
time as being “on a fiagmentary 
basis ’’ Further, he noted that such 
a development would have far- 
reaching consequences in bolster¬ 
ing the national defense 

“Gentlemen," he testified, "I 
have no hestitation in saying that 
a well-developed synthetic dye¬ 
stuffs industry is absolutely neces¬ 
sary for the security of our coun¬ 
try " 

In two decades the significance of 
that testimony has re-shaped the 
American industrial pattern. 

Dr Bogert did not mean that 
America had no chemical industry 
As early as 1865, the value of chem¬ 
icals produced in this country was 
about $60,000,000. In 1910, the 
United States produced three times 
as much sulfuric acid as Germany, 
and twice the alkalies produced by 
England The value of chemical 
products in 1914 was quoted by the 
U S Census of Manufacturers as 
in excess of two billion dollars 
Satisfactory progress had been 
achieved in acids for the steel and 
fertilizer industries, and other so- 
called “heavy chemicals.” 

The noted professor’s concern 
was caused by the fact that the 
World War, then just concluded, 
had disclosed a woeful lack of both 
the knowledge and manufacturing 
facilities required to produce many 
essential materials that could only 
be made by greater knowledge and 


application of organic chemistry 
The situation described by Pro¬ 
fessor Bogert led to an intensive 
program of chemical research 
which, in less than a quarter of a 
century, has produced one of the 



greatest organic chemical indus¬ 
tries in the world, and which still 
seeks new knowledge and new 
ways of applying the products of 
this industry to the everyday lives 
of millions of people in this and 
other countries Evidence of this 
continued search may be found in 
the report that the American 
chemical industry spent an esti¬ 
mated $20,000,000 on research in 
1937, alone Only the steel and 
petroleum industries are said to 
provide for comparable expendi¬ 
tures 

Organic chemistry has syn¬ 
thesized the dyes, textile fibers, 
pharmaceuticals, flavors, perfumes, 
and scores of similar products 
which have caused some to desig¬ 
nate the present as the Chemical 
Age 

This industry is a substantially 
100 percent American develop¬ 
ment American initiative has di¬ 
rected Its course, the methods em¬ 
ployed in building it up were 
American methods, and it has been 
financed by American capital This 
does not mean that we have not 
profited from foreign developments 
and foreign experience We have, 
and gratefully acknowledge it. 

The organic chemical industry 
now ranks close to the top of Amer¬ 
ican enterprise. It has promoted 
the growth of new industries and 
stimulated many older ones It has 
brought the good things of life to 


moie people, and it has bulwarked 
national self-sufficiency 
No one alert to contemporary 
developments need be told of 
chemistry’s importance But the 
rate of giowth is impressive to the 
most casual observer 

In 1914, we made only about 10 
percent of the dyes we used, and 
even that small amount was based 
on imported intermediates In 1938 
we produced some 96 percent of 
the dyes consumed in this countiy, 
and had an export balance of more 
than five million pounds 

S INCE 1919, when organic chem¬ 
icals manufacture was in its in¬ 
fancy here, countless new products 
have been developed Of those 
known in 1919, U S production has 
increased steadily The average 
annual increase in flavors and per¬ 
fumes between 1919 and 1937 was 
29 percent, in photographic chem¬ 
icals, 22 percent. Total coal tar 
finished products showed an aver¬ 
age annual rise of 18 percent In 
the 17-year period 1921-1937, pro¬ 
duction of non-coal tar organics— 
including synthetic methanol and 
other alcohols, acetic acids, acetone 
and various ammes-—showed an 
average annual growth of 685 per¬ 
cent' 

Americans past the age of 30 may 
grasp some idea of the significance 
of the above figures if they com¬ 
pel e the increases with that of the 
automobile industry, whose pro¬ 
ducts they have seen filling the 
streets with more and more cars 
year after year, and for which they 
have watched broad ribbons of 
highways built from coast to coast 
Yet the average annual increase in 
automobile production between 
1919 and 1937 was but 9 6 percent, 
as compared with the spectacular 
rise m various organic chemicals 
That the rise has been less noticed 
may be accounted for by the fact 
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that the products of chemistry, for 
the most part, remain hidden and 
do not add to traffic problems 
With this accelerated production 
have come price declines as 
phenomenal as manufacturing in¬ 
creases The average pi ice ol coal 
tar products dropped betu-een 1919 
and 1937 from $1 02 a pound to 41 
cents, coal tar dyes from $1 07 to 


these classifications have been 
made for many years, but in a 
laigei sense they represent new 
industrial entities 

Plastics of the nitrocellulose type 
have been known and employed 
since 1869 (Celluloid), but the 
modern plastics industry with its 
versatile peiformances could not 
operate without a plentiful supply 



Plant where several well-known organic chemical products are made 
— du Pont plant at Deepwater, New Jersev. Note manv bulldlnes 


55 cents Flavors and perfume 
chemicals fell from $2 27 to $1 02 
Phthalic anhydride, used in the 
manufacture of alkyd resin finishes 
and ceitain dyes, is available today 
at 15 cents a pound, although it 
was around $6 00 a pound in 1917 
Production of this important in¬ 
dustrial chemical during 1939 is 
estimated at 60,000,000 pounds 

Certain moiganic chemicals used 
in making organic products have 
likewise enjoyed important pi ice 
reductions Duung the 1919-1937 
period, sulfuric acid dropped in 
price about 31 percent, caustic soda 
nearly 45 percent 

These advances in production 
and reduction in prices have affec¬ 
ted the lives of virtually every 
American, and have cieatcd a high 
degiee of dependence upon organic 
chemicals They pervade nearly 
eveiy aspect of contemporary life, 
and fundamentally affect our na¬ 
tional economy 

This development stretches into 
the nerve centeis of the countiy's 
economic system It has provided 
jobs directly foi thousands of 
workeis—how many thousands it 
IS difficult to compute Countless 
additional employment avenues 
have been opened up by pioviding 
raw materials for many new in¬ 
dustries Dyestuffs, pharmaceuti¬ 
cals, and plastics provide conspicu¬ 
ous examples Some products in 


of organic chemicals Acetic acid, 
synthetic camphor, and phenol 
could be cited Formaldehyde and 
urea, a gregarious pair useful either 
in harness or singly, are found in a 
variety of well-known plastics 
The industrial importance of 
camphor may be emphasized by its 
use in motion picture film, which 
demands more than a half-million 
pounds a year Camphor was con- 
ti oiled by a Japanese monopoly 
only a few years ago, and under 
Japanese domination the price of 
refined natuial camphor went to 
$3 55 a pound in 1920 

r JDAY refined synthetic camphor 
is selling for about 60 cents a 
pound, while the technical giade 
used in plastics and photographic 
film sells for around 35 cents 
American chemists have learned to 
make camphor from southern tur¬ 
pentine It IS of high quality, 
chemically identical with the pro¬ 
duct long sacred to the fragrant 
foicsts of Formosa The Du Pont 
Company is supplying more than 
half the total domestic consump¬ 
tion of this important material 
Imported urea cost about 57 cents 
a pound, corresponding to more 
than $1100 a ton, in 1920 Now 
urea of equal or better quality de¬ 
rived fiom carbon dioxide and 
ammonia sells at the plant foi $85 
a ton—and a domestic source 


furnishes practically every pound 
of urea consumed in this country. 

New materials foi making wholly 
new plastics have been found The 
sparkling “Lucite” methyl metha¬ 
crylate plastic with its extraordi¬ 
nary toughness, beauty, and optical 
properties, is a notable example 
In fact, the entire modern plastics 
industry is the precocious child of 
organic chemistry 

Still other organic chemicals, 
synthesized to meet definite speci¬ 
fications, have likewise aided de¬ 
velopment of new industries The 
“Freon" fluorinaled hydrocarbons 
afford an excellent illustration of 
such made-to-oidcr products Not 
only is “Freon" an excellent re¬ 
frigerant, but it is non-poisonous, 
non-explosive, and non-flammable 
This combination of properties lent 
great impetus to air-conditioning 
This new type of refrigerant is 
widely used today in the air-condi- 
tioning units of theaters, hotels, 
office buildings, and lailroad trains 

Of outstanding importance in the 
manufacture of rubber goods are 
the new and improved organic ac¬ 
celerators, anti-oxidants, sun¬ 
checking inhibitors, and agents 
which nullify the destructive in¬ 
fluence of slight traces of copper 
The fact that today’s automobile 
tiies give some 25,000 miles of ser¬ 
vice in comparison with 5000 miles 
only a few years ago is due in no 
small degree to the use of such 
organic rubber chemicals 

Synthetic rubber-like materials 
developed within the past few 
years have been accorded a heaity 
welcome by fabricators of rubber 
goods Although different in com¬ 
position from natural rubber, the 
physical properties of certain of 
those synthetic materials are sim¬ 
ilar to those of rubber At least one 
of these now materials—neoprene 
—has qualities not found in the 
natural product, including resis¬ 
tance to oils, greases, chemicals, 
sunlight, and oxygen It fills hun¬ 
dreds of needs that natural rubber 
cannot fill, and this chemical rub¬ 
ber IS based on abundant domestic 
raw materials — coal, limestone, 
and salt 

Discussion of the role of organic 
products would be incomplete 
without reference to rayon This 
country produced some 288.000,000 
pounds of rayon in 1938, the 
more recently developed products 
such as “Vmyon” and the poly¬ 
amides known as nylon open 
promising horizons. 

The work that organic chemicals 
have performed in the automobile 
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industry has become classically 
familiar, although it often is not 
thought of m terms of chemistry 
Nitrocellulose lacqueis, developed 
about 1921, represent one of the 
greatest contributions By cutting 
down finishing time with orthodox 
enamels, durability had been sacii- 
ficed, but the nitrocellulose lacquers 
are both quick-drying and durable 
The recent development of 
polyvinyl acetal plastics has a di¬ 
rect bearing on the automobile in¬ 
dustry For many years safety glass 
for windows and windshields was 
made with an interliner of nitro¬ 
cellulose oi cellulose acetate plastic, 
but last year it was found that an 
interliner of a certain type of poly¬ 
vinyl acetal plastic has definite ad¬ 
vantages over the cellulose plastics. 
This new type of plastic is ex¬ 
tremely tough and elastic not only 
at ordinary tempeiatures, but at 
low temperatures as well It is for 
this reason that the polyvinyl 
acetals—pioducts of the organic 
chemical industry—make possible 
the safest safety glass ever made 
Synthetic organic chemicals find 
numerous important applications in 
the manufacture and use of petro¬ 
leum products Cracking processes 
have had the effect of doubling na¬ 
tional oil reserves as far as gaso¬ 
line IS concerned On the other 
hand, cracked gasoline m storage 
has a tendency to develop gums 
which lead to clogging of motor 
and fuel lines Ceitain oiganic 
chemicals, howcvei, have sub¬ 
stantially eliminated this tendency 
In the manufacture of perfumes, 
materials known as “fixatives’ are 
used One of their functions is to 
make the odoi more lasting Until 
a few yeais ago, all fixatives were 
of animal oiigm, such as the musk 
from a species of deer in Tibet The 



Stills used in makine synthetic 
oamphor from COt and ammonia 


characteristic ingredient of natural 
musk, if It could be had m a per¬ 
fectly pure state, would probably 
be worth its weight in gold several 
times over Within recent yeais, 
however, synthetic musks have 
been developed, and at least one of 
these new' organic compounds is 
substantially identical with the 
chiuracteristic ingredient of natural 
musk These sell at a fraction of 
the cost of the natural product. 

To the enrichment of American 
hai vests, the organic chemical 
industry has made many notable 
contributions Uiea, a synthetic 
mtiogenous chemical, not only 
finds application m plastics, but 
also as a fertilize! ingredient Or¬ 
ganic mercurials are being used 
successfully for the control of va¬ 
rious plant diseases caused by 
fungi, and the long-cham alkyl 
1 hodanates are combating the rav¬ 
ages of sucking insects on certain 
dgiicultural crops 

Nowhere have organic chemicals 
played so vital a role as in the 
prevention and cure of disease 

Not long ago a little girl was 
stricken with a much-dreaded 
streptococcus infection Her terri¬ 
fied parents were astonished to see 
their physician view the danger 
calmly 

“Now,” he said, “we have a new 
weapon for such infections—sul¬ 
fanilamide ’ 

The little girl got well 

Although intioduced into the 
mateiia medica only a few years 
ago, this coal-tar deiivative has al¬ 
ready saved the lives of thousands 
.suffering fiom “blood poisoning,” 
peritonitis, streptococcic sore 
throat, puerperal or childbirth 
fever, meningitis, and other dan¬ 
gerous maladies resulting from 
streptococcic infection 

Fundamental research in such 
sciences as chemistry, physics. 


HAROLD LAWRENCE 

T he air we breathe is being used 
in some mighty strange places 
More particularly, the oxygen of 
the air supports many industries 
just as it supports us Steel is being 



Packing synthetic camphor as 
it leaves the flakinx machine 


biology, and pharmacology are be¬ 
lieved to hold the key to the great 
medical developments of tomorrow. 
Chemotherapy, itself fully as im- 
poitant as the first work of Pas¬ 
teur's laboratory, is nurtured by 
the organic chemical industry A 
long list of new organic compounds 
awaits the attention of the research 
woikcrs in pharmacology and ex¬ 
perimental medicine Pharmaco¬ 
logical development will continue 
to be suppoited to an increasing 
degiee because of the chemical 
manufacturing industry’s growth 
The research chemist has estab¬ 
lished the constitution of certain of 
the hormones These little-under¬ 
stood secietions of the ductless 
glands in some degree affect the 
functioning of the mind as well as 
regulate the chemical reaction of 
the body Some of these “chemical 
messengers” have now been syn¬ 
thesized m the laboratory De¬ 
velopments in this field offer 
piomise of cure foi certain mental 
ills which have baffled medical 
science for ages 


conditioned with the aid of oxygen 
Steel plate edges are prepared for 
welding by this same gas Precise 
shapes are being cut with oxygen, 
replacing a multiplicity of machine 
tools Steel structures are prepared 
for painting with the oxy-acetylene 
de-scaling tool And both concrete 


Breath of Indastry 

Oxygen Torches Cut, Condition, and Pre¬ 
pare Steel; Drill Stone and Concrete 
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Oxygen flame rapid])' cleans 
steel surfaces for painting: 


and rock are being drilled in this 
same manner 

Most of the oxygen being used 
in these new industrial operations 
IS separated from the air Yet in 
some cases where there is an outlet 
for hydrogen, too, as in the packing 
industry, oxygen is obtained from 
water Whatever the source, the 
utmost in purity is demanded The 
oxygen used foi cutting must be 
every bit as pure as that used m 
hospitals, 99 5 percent or more 
pure If it takes 100 cubic feet of 
99 5 percent pure oxygen to do a 
specific cutting job, it will take 160 
cubic feet of 97 5 percent pure oxy¬ 
gen to do the same job And that’s 
the very reason that causes engi¬ 
neers, cost accountants, and pro¬ 
duction men to watch the purity of 
the oxygen with an eagle eye 

One of the most spectacular ap¬ 
plications of oxygen has taken 
place in the steel industry Here, 
conditioning of blooms and billets 
has always been a costly and slow 
operation When steel is poured 
fiom the ladle into an ingot mold, 
some splashing occurs Such 
splashed steel sticks to the mold 
walls and leaves a scab on the 
rolled product Fui thermore, cracks 
and laps and laminations as well as 
other surface defects may show up 
during the rolling of the steel So 
just before the final rolling opera¬ 
tion, inspectors go over every inch 
of the steel surface looking for 
these defects, finding them, and 
marking them for removal There 
on the billet dock—where semi¬ 
finished steel is inspected—the skin 
of the steel is given a beauty treat¬ 
ment 

No doubt few of you have ever 
stood on the billet dock of a steel 
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mill listening to the roar of hun¬ 
dreds of chipping guns The roar 
ebbs and flows and grows until you 
feel sure that your ear drums will 
burst If you have never heard this 
awe-inspiring sound, you never 
will The almost soundless hiss of 
a small stream of oxygen has 
silenced the roar forever Chipping 
guns have been scrapped Men s 
nerves aren’t jarred by bucking 
air-hammers all day long Steel 
conditioning costs are down Pro¬ 
duction speeds are up And, despite 
the tremendous quantities of oxy¬ 
gen being removed from it every 
day, the air still remains one-fifth 
oxygen 

Perhaps one might think that the 
introduction of flame scarfing to 
replace slow chipping operations 
on the billet dock satisfied the steel 
men No, the increased speed and 
lower costs made these men eager 
for more improvements Out of the 
oxygen research laboratories they 
came No longer did the steel 
blooms and billets have to cool in 
endless rows and piles before get¬ 
ting their skin treated Now the 
glowing steel thunders from the 
hot shears to a peculiar looking de¬ 
vice whose many-fingered arms 
nestle into place A control is 
operated Hundreds of jets of oxy¬ 
gen open, bathing the unhealthy 
skin from the steel 


T he octopus device draws back its 
tentacles The steel rolls and 
bounces down the roll table to the 
reheating furnaces where it will be 
reheated for the final rolling opera¬ 
tions Note that the steel can be 
charged into the reheating furnaces 
hot instead of cold, the heat locked 
up in the steel isn’t wasted Thus 
fuel consumption per ton of steel 
produced was reduced a little more 
The process of removal of slight 
surface imperfections, known as 
steel conditioning, was modernized. 
Production no longer remained at 
the mercy of the snail-like condi¬ 
tioning operation Pure oxygen 
changed all that 

But the steel industry is not the 
only industry to benefit from re¬ 
search into the industiial applica¬ 
tion of oxygen When boiler and 
pressure vessel manufacturers pro¬ 
gressed from riveted to welded 
construction, old-time boiler¬ 
makers hung up their riveting 
guns with a sign of relief The un¬ 
godly clatter was over A good 
riddance, too. But along came 
construction codes such as that 
sponsored by the American Society 
for Mechanical Engineers demand¬ 


ing the removal of the unwelded 
zones between the two sides of a 
weld, these zones being necessary 
to hold the molten metal tem¬ 
porarily 

Down came the air-hammers 
This time they would be used to 
drive diamond-point chisels Back 
came the racket and the roar—the 
same unnerving noise that had 
made such a bedlam of the steel 
billet dock But not for long 

Oxygen men were not ready to 
ring down the curtain on another 
possible application of their equip¬ 
ment. So flame-gouging was born 
The same oxy-acetylene preheat 
flames backed up by a low-pres¬ 
sure stream of oxygen, delivered 
through a special nozzle, would do 
the work of the diamond-point 
chisels Not only would the oxygen 
do the work, but best of all, it would 
do It both faster and cheaper So, 
again, away with clang and clatter' 
Quiet oxygen would soothe frayed 
nerves' And lo and behold, overall 
plant efficiency increased almost 15 
percent in one plant—attributable 
to noise elimmation alone 

As the pressure vessel industry 
grew, demands were made for 
heavier and heavier plate Eco¬ 
nomical welding procedure de¬ 
manded U-shaped welding grooves 
Until quite recently the only tool 
for making these welding grooves 
was a plate planer About the only 
objection some shops had to the 
installation of a plate planer was 
the cost For a good plate planer 
costs more than eight times as much 
as the most expensive oxygen 
bevelling equipment. Back to their 
researches went the oxygen men 
And out of their work came effi¬ 
cient oxy-acetylene plate edge 
preparation at a cost within the 
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reach of all When the oxy-acety- 
lene torch completes its work, the 
plate edges may be placed together 
to form a perfect groove 
Increasing temperatures and 
pressures placed great responsibili¬ 
ties upon the shouldeis of pressure- 
vessel manufacturers To prove 
the quality of the welds they made, 
they pressed into service the X-ray 
As was anticipated, the X-ray pic¬ 
tures disclosed infrequent defects 
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Usin; a template ruide, an 
oxygen torch cuts machine parts 

in the welds Such defects were 
chipped out—a slow and laborious 
process Luckily, the same tool 
that was used for gouging the un¬ 
welded portion of a seam and foi 
plate edge preparation, might be 
used for removing these defects 
Foi some time, the use of the 
oxy-acetylene torch for severing 
steel has been common knowledge 
Even the adaptation of this tool to 
rough-shape cutting has been 
known by many But the develop¬ 
ment of precision tips, that elimi¬ 
nated all other finishing operations 
involving the use of machine tools, 
came quite recently. Here the per¬ 
fection of precision nozzles led to 
unbelievably close tolerances How 
close’ Well, from three-thou¬ 
sandths of an inch in one-inch plate 
to slightly more than three-hun¬ 
dredths of an inch in six-inch plate 
Meanwhile, the men in oxygen 
research saw another opening for 
their tools. For many years, the 
painting industry had been preach¬ 
ing the importance of the proper 
preparation of steel for painting. 
Sand-blasting, pickling and chip¬ 
ping had all been used with success. 
Each process had its advantages 
and disadvantages, of which the 
latter were mostly concerned with 


the slowness of the process. A 
special tip emerged from the devel¬ 
opment division to use oxygen m 
combination with acetylene for 
rapid and certain flame descaling 
By quickly raising the scale on the 
surface of the steel to a high tem¬ 
perature, the descaling torch 
turned the trick Differential ex¬ 
pansion of the oxide skin and the 
steel below caused the scale to fly 
off The scale-free dry steel that 
remained was ideal for painting 
Now we come to one of the most 
recent milestones on the oxygen 
road of progress hole-drilling in 
both stone and concrete Rock is 
quarried by drilling blasting holes 
in which dynamite is used to blast 
huge blocks of material out of the 
formation in which they are found. 
Heretofore this drilling has been 
accomplished by cumbersome and 
expensive machinery. Once more 
the operators might have struggled 
along with both heaviness and 
cumbersomeness if the machines 
hadn’t been so slow Then along 
came a special oxy-acetylene torch 
and tip that drilled the holes in 
rock with speed Although speed 
ruled, I must admit that the lighter 
equipment and greater economy 
which were thrown in for good 
measure helped to swing the bal¬ 
ance in favor of the flame process 
Frequently holes must be drilled 
in concrete This stubborn and un¬ 
yielding man-made lock is con¬ 
quered slowly with a star drill and 
pneumatic gun Powdeiy concrete 
emerges from the hole so slowly as 
to tax the most angelic patience No 
rapid drilling of concrete was ever 
possible, that is, not until the ad¬ 
vent of oxy-acetylene drilling 
Both stone and concrete contain 
water. In flame drilling, the con¬ 
centrated heat of the oxy-acetylene 
flame turns this water to steam 
The steam, trapped as it is on all 
bides, explodes And the hole is 
drilled not only with speed but also 
with economy I'm not going to 
mention speed or economy again 
By this time you must know that 
these two words are synonymous 
with oxygen processes 

Ever notice a runner at the end 
of a long race’ He is fighting for 
oxygen to replace that which he has 
burned up while running Not so 
industry Industry is breathing 
easier in its oxygen tent This 
ubiquitous gas has eased the strug¬ 
gles of industry in many places. 

Nothing has been said here about 
welding, brazing, or soldering with 
the oxy-acetylene torch. Nor has 
anything been said about flame 


hardening or flame softening. But 
why go on’ Even as I write, the 
oxygen men are putting the finish¬ 
ing touches to developments that 
will make the story of oxygen even 
more unbelievable 


HOT-SPRAY 

Lacquer Finishes Applied Faster > 
And at Less Cost 

In virtually every system of sur¬ 
face finishing, the ultimate object 
is to obtain the greatest degree of 
permanent protection with the least 
amount of labor and material The 
cost of the finishing process is pro¬ 
portionate to the amount of solids 
on the surface when the finishing 
operation is completed 

In strict keeping with these basic 
principles, the new P&S hot-spray 
lacquer system produces, in a two- 
coat finish, the solids ordinarily ob¬ 
tainable in a three-coat cold lac¬ 
quer finish The heat employed in 
this machine gives spraying consis¬ 
tency without the use of thinners or 
solvents Consequently, with this 
equipment, the manufacturer claims 
economies in amount and cost of 
material used, application time, 
drying time, and labor and hand¬ 
ling costs 

SPRING ISOLATOR 

Machine Mountinq Damps 
Noise and Vibration 

A NEW, easily installed vibration 
isolator, designed as an economical 
means to control machine vibration 
and reduce the resulting noise, was 
recently announced by Johns-Man- 
ville This device, known as the 
J-M Controlled Spring Isolator, 
was developed for use on the bases 
of motors, generators, pumps, 
ventilating fans, and similar equip- 



Sectlonal view, spring Isolator 
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ment where vibration and exces¬ 
sive motion create noise and tend 
to wear out machine parts and 
damage connections as well as to 
crack the supporting walls and 
floors 

The woiking parts of the unit 
consist of a coil spring and a rubber 
load pad, which support the equip¬ 
ment and isolate vibration—and an 
adjustable rubber snubber inside 
the base, which controls excessive 
motion 

The isolatoi is built to take 
care of horizontal and torsional as 
well as vertical vibration It is 
efficient for the low frequency vi¬ 
brations resulting from slow speeds 
and from many operations involv¬ 
ing rccipiocdl motion The load 
pad IS designed to overcome any 
high ficquency vibrations 

The device is made in two sizes 
Light duty, for loads from 50 to 
190 pounds per isolator, and heavy 
duty, for loads from 250 to 720 
pounds per isolator Heavy ma¬ 
chines may be isolated by clusters 
of the units The loaded overall 
dimen,sion& of the unit are six by 
SIX inches by approximately 3% 
inches high It is enclosed in a 
metal jacket which protects the 
rubber parts from oil and light 

FACTORY RUBBER 

New Synthetic Useful 
For Tires 


ported Of course, this factory 
product IS more expensive than 
latex rubber and only in a great 
national emergency would suffi¬ 
cient plants be constructed to make 
it in large quantities 

The basic raw material for this 
new factory-made rubber, which 
has been named Amenpol by the 
B F Goodrich Company, is Amer¬ 
ican petroleum Dr Waldo L 
Semon, its discoverer, explains that 
the petroleum is broken down by 
the cracking process to a mixture 
of simple molecules From this 
mixture can be separated a gas 
which, under pressure, liquefies to 
give butadiene This is mixed with 
other ingredients prepared from 
natural gas and air and then made 
into a milky emulsion, using soap 
produced from American agri¬ 
cultural sources Upon heating and 
agitation, these ingredients react 
to form an emulsion of synthetic 
rubber, which is similar to the 
latex obtained from rubber-pro¬ 
ducing trees From here on, the 
piocess ot obtaining a sheeted rub¬ 
ber IS quite like that used for 
natural rubber The latex is coagu¬ 
lated with acid, producing a curd 
This IS then sheeted and dried to 
give the Goodrich synthetic 

PROGRESS 

Hand of Research, a Midas 
Touch on Machines 

For the benefit of all those who 
may be critical of scientific research 
in any respect, we present an ac¬ 
companying photograph showing 
four versions of the lowly washing 
machine No women accustomed to 
the 1940 model would ever be con¬ 
tent to use again the 1919 model 
Yet despite the significant story 
told in this group picture of four 
machines, there are still some 
people who claim that new models 
are built solely for catch-penny 


purposes—to exploit the consumer 

Scientific research made possible 
the vast improvements shown in 
this group picture, not the least 
part of that improvement being the 
reduction in pi ice by about one 
half for a modern machine that 
does better work than its earlier 
prototype 

MOLDED AIRPLANES 

Now Pressure Tank Ordered 
For Production 

A SUPER-SIZE molding tank for so- 
called plastic airplanes and parts 
has been ordered for the Duramold 
Aircraft Corporation, a subsidiary 
of Fairchild Engine and Airplane 
Corporation The tank, 10 feet in 
diameter and 28 feet long, will be 
installed in the Grand Rapids 
plant of the Haskelite Manufactur¬ 
ing Corporation, co-owners of the 
Duramold process The quick-act¬ 
ing door of the tank alone weighs 
13 tons 

The so-called plastic airplanes 
are not, as is generally thought, 
made by pouring a plastic into a 
hollow mold, but rather are made 
of wood fibers in the form of thin 
veneers bonded together with 
plastics under heat and tremen¬ 
dous pressure | See Scientific 
American, July 1939 —Editor ] By 
utilizing and preserving the tre¬ 
mendous natural strength of prop¬ 
erly arranged wood fibers, a new 
material is obtained, which is not 
only stronger and lighter than pure 
plastics, but one that compares 
favorably with riveted aluminum 
alloys Duramold engineers empha¬ 
size the fact that all the raw mate- 
iials used in plastic airplanes are 
available in large quantities in this 
country 

Duramold Aircraft Corporation 
was the pioneer in developing syn¬ 
thetic materials and processes for 
molded airplanes and flew a plane. 


On page 125 of this issue, Philip H 
Smith touches upon the so-called 
synthetic rubbers, indicating that 
we arc not yet in a position to re¬ 
place natural rubber with the 
synthetic variety The newest of 
these synthetics, which is equal or 
supeiior to natural rubber in many 
of Its properties and can be pro¬ 
cessed and vulcanized like the 
natural product—m making tires, 
for example—IS claimed by the de¬ 
velopers to be capable of radically 
reducing our dependence upon 
natural rubber which must be im¬ 
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Can labeler: paste (left), label pick-up (center), label pile (rl^ht) 


with a molded fuselage, over two 
years ago Production molded units 
made by the Duramold process are 
now in use in the Fairchild Army 
training plane and on planes of 
one of the ma3or airlines 

According to Modem Plastics 
magazine, four aircraft companies 
are now working intensively on 
the problem of molded airplanes, 
two major research institutions are 
mvestigating various phases of the 
subject, and the Army An Corps 
and the Navy Bureau ot Aero¬ 
nautics are closely watching all 
developments as well as carrying 
on tests in their own laboratories 

AREA DETERMINER 

Machine Measures Areas 
Fast and Accurately 

Planimeter measurements of 
areas are slow While they are 
relatively accurate, they are not 
exactly so A new area determiner 
developed bv the American Instru¬ 
ment Company utilizes a photo¬ 
electric cell and accurately ground 
optical lenses and is, therefore fas¬ 
ter and more accurate than any de¬ 
vice depending upon the human 
senses It will determine the areas 
of maps, printed designs, stamp¬ 
ings, punchings, engine indicatoi 
diagrams, plant leaves, and many 
other iriegularly shaped flat ob¬ 
jects that will fit into a 9 93-inch 
circle If the object is transparent, 
it must be temporarily coated with 
a translucent oi opaque mateiial 
Inside the 42-inch high cabinet 
are two 12-inch condensing lenses. 





two diffusing screens, two mirrors, 
and two photo-electric cells A gal¬ 
vanometer IS used for detei mining 
the balance point between the two 
cells To operate the machine, after 
plugging It into a 115-volt socket, 
the dial on the face of the cabinet 
IS first set at zero by balancing the 
two cells The flat object to be 
measured is then placed between 
glass plates ovei one of the lenses 
The galvanometer deflects and is 
then brought back to zero by turn¬ 
ing the dial Finally, the dial read¬ 
ing IS multiplied by five to obtain 
the aica in square centimeters 

LESS TIN 

New Tinning Process Saves 
Vital, Imported Metal 

T IN IS one of those vital raw mate- 
iials which the United States must 
impoi t Although this country uses 
a relatively small amount—about 
40,000 tons yearly—to make tin 
cans, there is not yet a completely 
satisfactory substitute for it 
Therefore, if our imports from the 
Dutch East Indies and the Straits 
Settlements were cut off, an enor¬ 
mous canning industry would feel 
the pinch of the war 

Professor Colin G Fmk, of 
Columbia University, from whose 
laboratory many metallurgical and 
metal plating processes have come, 
has now developed a process which 
permits much thinner tin plating 
on the iron sheet that makes the tin 


can According to recent leports, 
this piocess would save half the 
tin now used for this purpose His 
new process involves electro¬ 
chemistry instead of dipping 

RAPID LABELER 

1400 Pineapple Cema 
Labeled Per Minute 

The fact that up to 1400 cans are 
labeled pei minute at the Ha¬ 
waiian Pineapple Company's can¬ 
nery in Honolulu is a recoid made 
possible by improvements on 
standard can-labeling machinery 
All of the machines were originally 
standard Knap machines, but have 
been re-designed to raise the speed 
as much as 50 percent over that at 
which the labelers are usually 

operated 

The Hawaiian Pineapple Com¬ 
pany, growers and packers of Dole 
products, evolved a new design to 
speed up the operation of the 

original labeler The pick-up paste 
pan has been fitted with two sets 
of rollers, both machine driven 
One rotates clockwise, the other 
counter-clockwise One set of 

rollers is grooved like a pulley, 
while the other set is pointed and 
operates within the groove of the 
fiist set The pointed rollers are 
on a shaft made adjustable to in¬ 
crease or decrease the space be¬ 
tween the meshing rollers This 

permits the application of either 
lesser or greater amount of pick-up 
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paste. The rollers are self-clean¬ 
ing 

Another improvement was the 
introduction of a new method of 
feeding the cans into this fast mov¬ 
ing machine Trays of cans are up¬ 
ended so the cans roll by gravity 
onto a belt which passes them in 
an almost uninterrupted stream 
across the paste pan rollers To 
supply labels to the machine, a slip 
drawer, which falls back to a 
slightly out-of-plane position, is 
filled with labels while the ma¬ 
chine IS running When the labels 
in the machine have been used, 
this slip drawer is simply pushed 
forward into the machine after the 
table has been lowered to receive 
them The drawer is then removed 
and the machine continues its oper¬ 
ation with practically no shutdown 

ROTORS 

Improvement in Induction 
Motor Construction 

Offering the advantage of longer 
motor life with less maintenance, 
a new type rotor construction an¬ 
nounced by General Electric makes 
possible the use of cast-aluminum 
rotors in the larger sizes of double- 
squirrel-cage motors for high- 
starting-torque, low-starting-cur- 
rent service Called the “Valv- 
amp” rotor, it makes use of a 
unique shape of rotor slot and a 
special method of assembling 
rotoi punchings to control the flow 
of starting current As a result, 
without the use of a switch or other 
moving parts, current is permitted 



Section of cast aluminum rotor 


to flow in the outer squirrel-cage 
when the motor is started, thus 
producing high starting torque 
Then, when the motor comes up to 
speed, current is allowed to flow 
through the entire rotor “wind¬ 
ing,” resulting in excellent run¬ 
ning characteristics 
Of the two conventional methods 
of double-squirrel-cage-rotor con¬ 
struction—that IS, casting the con- 
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ductor bars and short-circuiting 
rings integral, or joining them by 
brazing—the former method is by 
far the more satisfactory because 
it IS a simpler operation, with 
smaller chance for human error, 
and results in a more compact, uni¬ 
form product However, until the 
Vdlv-amp development, it has not 
been practicable to cast double- 
squirrel-cage rotors in the larger 
sizes 

The Valv-amp development, 
however, allows the construction of 
larger cast-rotor motors which in¬ 
herently combine the advantages 
of the double-squirrel-cagq motor, 
such as high starting torque, low- 
starting current, and excellent 
running characteristics, with ad¬ 
vantages of the conventional cast- 
rotor motor—simplicity of con¬ 
struction, long motor life, little 
maintenance, and permanence of 
electrical characteristics 

PRESSURE LUBRICATOR 

Flexlbla Ball of Neoprane Usas 
Compreasad Air 

A CONTINUOUS, positive flow of 
lubricant to the wear surface of 
bearings while they, or the shafts. 



are in motion is assured by a new 
pressure lubricator which is per¬ 
manently attached to the lubrica¬ 
tion passages. This device utilizes 
compressed air, stored in a neo¬ 
prene ball, to force lubricant to 
each individual bearing as it is 
needed by that bearing 

The lubricator consists of a steel 
shell, designed to withstand high 
pressures, inside of which is a hol¬ 
low, flexible neoprene ball The 
shell IS equipped with a standard 
grease fitting and a pipe-threaded 
outlet that screws into the standard 
lubrication passage 
When grease is forced mto the 
lubricator by a pressure ^un at¬ 
tached to the grease fitting, it col¬ 


lapses the neoprene ball against the 
pressure of the air inside of it, thus 
compressing this air and storing up 
energy After the lubricator has 
been filled under high pressure, the 
grease flows through the bearing 
rapidly with a flushing action until 
the pressure within the lubricator 
drops to where it balances with the 
resistance of the bearing to passage 
of lubricant When this static con¬ 
dition has been reached, further 
lubricant is forced to the bearing 
only when the bearing is in mo¬ 
tion The pressure balance is upset 
only when the bearing or the shaft 
is moving, causing loss of lubri¬ 
cant and the consequent need for 
replacement of the grease or oil 
The flexibility of neoprene and 
the ability of neoprene compounds 
to resist the passage of gases were 
two principal reasons for the selec¬ 
tion of this material for the ball 
In addition, the use of neoprene 
was dictated by other conditions of 
service—the lubricators must be 
effective in cold and hot weather, 
and they must handle all types of 
lubricants without appreciable de¬ 
terioration of any of the parts 
necessary for their operation —The 
Neoprene Notebook 

EYE ACCIDENTS 

High Toll oi Industrial 
Eye Accidents 

Although safety engineers have 
long inveighed against the careless¬ 
ness of workers who will not use 
the prescribed goggles when doing 



dangerous work, that carelessness 
continues It takes a heavy toll. The 
American Optical Company em¬ 
phasizes the cost with the accom¬ 
panying photograph, their caption 
saying- “It would take all the ar¬ 
tificial eyes in this basket, and more 
too, to replace the 2000 eyes lost 
annually in eye accidents." 

Such accidents cost American In¬ 
dustry approximately $37,000,000 
yearly in medical expenses and 
compensation. 


124 


SCIENTIFIC AMERICAN • SEPTEMBER IMO 




■SCIENCE IN industry- 



continuous CASTING 

Revolutionary changes are taking place in the hot 
handling of metals During the past few years the 
metallurgist’s century-old dream of producing billets, 
sheets, and strip direct from the molten metal in a 
single step has materialized Billets of copper, 
aluminum, and magnesium alloys are being produced 
commercially right now and it appears that steel will 
soon be added You’re unlikely to hear about this 
because the art develops slowly, without publicity of 
any kind, and in some instances with absolute secrecy 
Actually, the process is one of continuous casting 
In this country and in Europe there are mills casting 
ingots and billets of ferrous and non-ferrous metals 
on a 24-hour basis to prove the practical nature of the 
method A New England producer is now casting over 
one million pounds of 7%-inch brass rounds weekly 
with a single machine, and it is possible to cast con¬ 
tinuously billets up to 20 inches in diameter 

There are half a dozen systems in operation, com¬ 
mercially and experimentally They differ as to tech¬ 
nical details rather than as to basic principle The 
molten metal flows from a holding furnace into molds 
which aie jacketed for cooling, then, as the billet 
comes from the mold, it is cooled by sprays and passes 
on down to a cut-off saw or flame which cuts it into 
desired lengths 'While the processes are very simple, 
there have been many difficulties to iron out, because 
so much care has to be given to temperature control, 
operating speeds, and molds 

Speed of production is the great achievement Ac¬ 
cording to the system, kind of casting, and its size, 
output may vary from 10 inches to 7 feet per minute, 
and these speeds are likely to be raised with further 
experimentation and experience 

IN STRIP FORM 

To anyone familiar with rolling mill practice, the 
production of sheet and strip by continuous casting 
IS more dramatic than the turning out of billets In¬ 
stead of employing multiple passes through rollers to 
reduce a chunk of metal to the form of sheet or strip, 
a single pass of the molten metal will produce thin 
strip (about 0 02 of an inch in diameter) of eight-inch 
width at the rate of 500 and more feet per minute 
There is insufficient space for relating the experi¬ 
ments and heartbreaks leading to ultimate success in 
continuous casting. It is sufficient to say that it is used 
to handle non-ferrous metals and more recently has 
demonstrated the capacity to handle high chrome, high 
carbon, and spring steels. There’s no doubt but that it 
can produce tin plate, but it has yet to prove that it 
can outmode the great continuous rotting mill for pro¬ 
duction of automobile sheet 

Enough experimental data have been assembled to 
warrant the forecast of further triumphs It is very 
likely, for example, that the continuous casting of 
tubing is not far off. This would be accomplished by 
inserting a stationary mandrel In the forming mold. 
It is also likely that the new practice will prove val¬ 
uable lor handling stainldss and other high alloy steels 
because of the reduction in scrap loss. 
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EVERYTHING BUT THE SQUEAL 

Do you recall the time honoied phrase that the meat 
packing industry utilized every part of the hog but 
the squeal’ Well, that’s literally true, but that is no 
indication that the industry has reached the end of 
the utilization goal The industry has shown great 
ingenuity m developing outlets for all the various 
packing by-products, but the application of science 
is going to find still more valuable uses and thus create 
vast changes for the industry and its dependents 

I could tell you that the various glands aie used for 
pharmaceutical preparation of hormones, that the 
livers of calves are used in the preparation of soluble 
extracts to combat anemia It might interest you to 
know that gall stones, found in some cattle, are shipped 
to the Orient where they bring as much as $150 per 
pound lor use as amulets, but it is more to the point 
to tell of recent events and forecast some more 

It has just been announced that the juice of the 
tropical guaicum tree, used in small quantities, will 
prevent the oxidation of lard, so that it can be kept 
without refrigeration and its nutritive values pre¬ 
served without chemical change This is a discovery 
of great value The lard market has shrunk under 
the competitive onslaught of the hydrogenated vege¬ 
table oils, known to you undei various trade names, 
and more recently the export market has been sub¬ 
jected to fire It has been vital to the live-stock raisers 
and to the packers to revive the market 

Lots of work is being done with gelatine Notably, 
several universities are studying its fatigue-relieving 
effects under controlled conditions Gelatine already 
has a substantial mai ket to capsule a host of products, 
but it can benefit from a bigger one Blood goes into 
the manufactuie of adhesives and has been employed 
to bond cheap plywood I venture to say that funda¬ 
mental studies into the nature of animal blood will 
be made to give it a value which at the moment is 
very low Certainly scientific progress is being made 
in the packing industry, and 1 hope to be able to an¬ 
nounce another important discovery at an early date 

STRATEGIC MATERIALS 

War has unquestionably dislocated trade and shut 
off the flow of commodities between this country and 
a large and important section of the world, but as to 
ultimate effect upon American industry, one man’s 
guess IS nearly as good as another’s 

Viewing the kaleidoscopic events, this much can be 
said’ Our situation in supplies of strategic materials is 
much better than it would have been had similar upset 
conditions existed a few years ago (See Scientific 
American, March, 1936) 'The rubber problem seems 
pretty well licked by ersatz developments, although 
over-night production in any quantity is out of the 
question We could get tin from Bolivia, but we lack 
the smelters necessary to refine it It’s more likely that 
the need for tin as a plating agent would be met by 
substitutes, leaving available supplies for more 
essential items A possible substitute is black steel 
plate, coated with lacquer, another is aluminum, used 
as a plating 

To these chemical contributions to self-sufficiency 
can be added substitutes for fulminate of mercury m 
detonators, chmaenn and plasmochin to replace 
quinine, and they are talking up nylon to replace silk 
in powder bags and parachutes. 

— HUilif, H, ShtUU 
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First Aid For Barns 

Application of Tannic Acid is Procedure 
That Has Received World-Wide Recognition 


CHARLES A.^ McAVOY 

T he standard first aid for burns 
m the United States Navy is 
an aqueous jelly containing 5 per¬ 
cent tannic acid and 0 5 percent 
phenol Tanmc-acid jelly was 
adopted by the Bureau of Medicine 
and Surgery of the Navy after ten 
years’ successful use of tannic acid 
m the treatment of burns by the 
leading hospitals of the world 
Tannic-acid treatment of serious 
burns was introduced as the result 
of work by the late Dr E C David¬ 
son of the Fold Hospital, Detroit 
Di Davidson was searching for a 
coagulant of proteins and most of 
his early work was with phos- 
photungstic acid His attention was 
drawn to the fact that, for many 
centuries, the Chinese had used a 
strong decoction of tea in the treat¬ 
ment of burns, he replaced phos- 
photungstic acid with tannic acid 
and obtained brilliant results 
In 1925, Dr Davidson announced 
the results of his work His paper 
led to a world-wide adoption of the 
tanmc-acid treatment of burns and 
much work and study was carried 
on by others to perfect the tech¬ 
nique Most important was the 
development of tannic-acid jelly 
which brought Dr Davidson’s dis¬ 
covery into the field of first aid 
Fiist aid in serious burns, as in 
othei injuries must be based on 
the fundamental principle of first 
aid—“the avoidance of further 
damage to an injury between the 
time of the accident and the begin¬ 
ning of medical care ’’ 

It is essential, therefore, to con¬ 
sider just what IS the most frequent 
and most serious “further damage” 
which the first-aid worker must 
strive to avoid in handling serious 
burns 

A study of current medical 
opinion establishes four important 
facts the majority of deaths in 
serious burns ensue from shock and 
collapse correct first-aid measures 
should be instituted immediately 
after the accident, oily or greasy 
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preparations of whatever type 
must not be used as first aid, the 
accepted method of treating burns 
IS the application of 5 percent tan¬ 
nic acid, either as a spray or 
aqueous jelly 

It is stated that 80 peicent of 
deaths from burns are due to shock 
and collapse The first-aid worker 
should be fully aware of this danger 
and his efforts should be to pre¬ 
vent or retard the development of 
shock during the period between 
the accident and medical care 
In burns, the causative factors 
involved in shock may briefly be 
stated as follows loss of body fluids 
and loss of blood plasma, ex¬ 
treme pain, toxin absorption Med¬ 
ical authorities seem in agreement 
that shock is the most dangerous 
factor involved in serious burns 
and that preventive measures 
should be taken immediately 

S HOCK begins with the injury and 
the first aid must be immediate in 
order to be effective Every minute 
of the time required to transport a 
burned patient to a hospital adds 
to the danger of shock During the 
period intervening between a 
serious burn accident and medical 
care, symptoms of shock may de¬ 
velop, retarding the efforts of the 
physician Tannic-acid jelly should 
be applied immediately If the in¬ 
jured pel son is conscious, some 
fluid should be given The body 
of the injured person, including 
the burned area, should be kept 
waim 

The standard procedure in all 
hospitals IS to treat burns with 
aqueous sprays Most hospitals use 
sprays of tannic acid or some mod¬ 
ification of tannic acid, while others 
use aqueous solutions of certain 
dyes In all instances, however, the 
spray solution is aqueous and de¬ 
pends on penetration for its thera¬ 
peutic value If preparations con¬ 
taining oils or greases have 
previously been applied as first aid, 
the oils and greases must be re¬ 
moved with solvents before the 
aqueous spray can be used In 
cases where the burn covers a 


large area, or the patient is m 
shock, the “scrubbing” of the in¬ 
jury becomes a serious factor. 

The disaster to the airship Hm- 
denburg caused many serious burns 
to be treated at the hospitals at 
Asbury Park and vicinity. Dr O. 
R Holter, of Fitkin Hospital, As¬ 
bury Park, New Jersey, wrote in 
the September, 1937, issue of the 
Journal of the Medical Society of 
New Jersey regarding his exper¬ 
iences with sei lous burn cases fol¬ 
lowing the wreck In the course 
of his article. Dr Holter said “The 
use of oils and ointments of various 
kinds, home and proprietary rem¬ 
edies, m the treatment of second 
and third degree burns is to be 
severely condemned ” 

The tannic-acid treatment of 
burns introduced by Davidson has 
revolutionized both hospital and 
first-aid procedure in the case of 
burns. Philip H Mitchmer, M D , 
MS, FRCS, in his excellent 
article, “Treatment of Burns and 
Scalds," (British Medical Journal, 
January 1, 1938) points out that, 
while the value of tannic acid in 
burns is due to its coagulating prop¬ 
erties, it IS important that the solu¬ 
tion should have a penetrating 
action as well Tannic-acid solu¬ 
tions of 5 percent or less penetrate 
deeply, so that all of the damaged 
cells are coagulated and the danger 
of a superficial coagulum (which 
permits toxin absorption from the 
deeper uncoagulated tissue) is 
avoided 

Treatment with tannic-acid 
spray, however, must always be 
under optimum conditions The 
patient must be kept warm, the in¬ 
jury kept warm under a heat tent, 
and the solution sprayed on must 
be warm Spraying must be re¬ 
peated frequently for hours until 
the coagulum is completely formed 

Sub-optimum conditions, how¬ 
ever prevail at the scene of an ac¬ 
cident involving burns Under 
these conditions, it would not be 
possible to maintain the patient 
and the injury warm during the 
treatment with tannic acid spray, 
even though there might be an 
operator trained in the technique 

With the application of tanmc- 
acid jelly, the coagulum forms as 
the patient awaits medical atten¬ 
tion and is complete in 30 to 40 
minutes. No skill is required and 
no time has been lost, the applica¬ 
tion can be made even under un¬ 
favorable conditions and two ap¬ 
plications should suffice This is 
correct first aid. 

Aqueous tanmc-acid jelly has 


SCIENTIFIC AMERICAN • SEPTEMBER 1940 



-HEALTH SCIENCE- 


the penetrating and coagulating 
properties of the spray; it seals the 
injury rapidly, retards loss of body 
fluids through the burned area, ex¬ 
cludes air and stops irritation of 
nerve endings, thereby allaying 
pain. The danger of shock is re¬ 
duced as the patient awaits medical 
care Being water-soluble, the 
tannic-acid jelly or its coagulum 
can be removed by the surgeon 
without undue discomfort to the 
patient Tannic-acid jelly not only 
brings the benefit of the tannic- 
acid treatment for burns to the 
field of first aid but, likewise, co¬ 
ordinates first aid with later med¬ 
ical care 

In summarizing, the most im¬ 
portant message to the first-aid 
worket in handling burns is that 
he act immediately to minimize or 
prevent shock in the injured He 
can best do this in the following 
manner 

Apply tannic-acid jelly freely 
ovei and beyond the burned area 
In first aid avoid the use of sprays 

If the patient is conscious, ad- 
ministei some fluid to replace loss 
of body fluids Keep the burned 
aiea and the patient warm Do not 
use any preparation containing oils 
or gieases Bring the patient under 
medical cai e as ^oon as possible 

• • • 

STIMULATING 

Modem Version of the 
"Medical Coil" 

Relfgated to many attics are 
“medical coils’’ — induction coils 
equipped with vibrators—that, not 
so many years ago, were regaided 
by many people as "cure-alls ’’ The 
mild current supplied through 
handle electrodes was indeed 
stimulating, but certainly would 
not accomplish the wonders that 
were supposed to result 

Modern medical research, how¬ 
ever, has found that similar cur¬ 
rents do have value in certain cases 
Thus, portable muscle stimulating 
equipment for physicians, a Gen¬ 
eral Electric medical development, 
is a recent application of one of the 
oldest facts of electrical knowledge 
The purpose is to increase circula¬ 
tion, to hasten, repair, and restore 
function as soon as possible after 
enforced rest or immobilization of 
skeletal muscles following fracture 
or other injury 

The apparatus, which can be ad¬ 
justed by use of a vacuum-tube 
rectifier for either alte'-nating- or 


direct-current operation, conveys 
to the patient through the two elec¬ 
trodes just enough electricity to 
produce a neuromuscular response 
at the rate of 12 contractions per 
minute, each simulating a natural 
contraction in its gradual rise to 
completion, with a correspondingly 
gradual fall to relaxation 

The name of the device, a gal¬ 
vanic generator, recalls Luigi 



The “medical coil" up-to-date 


Galvani, the famous professor of 
anatomy at the University of 
Bologna, who about 1791, while 
prepaiing frog's legs for his ill 
wife’s dinner, noticed that elec¬ 
tricity caused their muscles to 
twitch and contract 

FAIR EXCHANGE 

Men and Women Swap Clothes 
To Bring Out Suspected Facts 

Women are two degrees cooler 
than men bv skin temperatuie 
readings but the chief reason the 
sexes cannot agree about what is a 
comfortable indoor temperature is 
that women’s clothes are cooler 
This was proved to a gioup of men 
when they donned women’s filmy 
garments in scientific studies at the 
Harvard School of Public Health 
The studies were reported to the 
American Industrial Hygiene As¬ 
sociation by Dr C P Yaglou 
“Men dressed in women’s sum¬ 
mer clothing (weighing 1 8 pounds 
including shoes, compared with 
men's summer wear of five pounds) 
demanded a temperature of 80 de¬ 
grees Fahrenheit, which was about 
the same as that preferred bv 
women (79 5 degrees) similarly 
dressed,” Dr Yaglou reported 
“Reversely, when women wore 
men’s winter clothes (8 3 pounds 
instead of 2 6 pounds, the average 


of women's wintei gaib) the com¬ 
fortable air temperature was just 
as low (70 5 degrees) as that pre¬ 
ferred by men wearing the same 
clothes " 

If men would wear a coatless 
and vestless dress with the lightest 
of underweai in hot summer 
weather, rooms would not have to 
be cooled below 85 degrees Fahren¬ 
heit for comfort. Dr Yaglou said 
The present standard is from 76 to 
80 degrees With men garbed for a 
temperature of 85 degrees Fahren¬ 
heit in summer, there would not be 
the trouble now experienced from 
exposure to sharp temperature 
contrasts between apparently chil¬ 
ly air-conditioned buildings and 
the heat outdoors 

In winter. Dr Yaglou said, a 
room temperature of about 70 de¬ 
grees Fahrenheit would be com¬ 
fortable for both sexes in the cold¬ 
est weather, if women wore more 
and warmer clothes and buildings 
were suitably insulated —Science 
Service 

POISON IVY 

New Method of Protection 
Excludes the Poison 

R VANISHING cream that gives pro¬ 
tection against poison ivy has been 
developed by Dr Louis Schwartz, 
Dr Leon H Warren, and Frederick 
H Goldman of the United States 
Public Health Service and the Na¬ 
tional Institute of Health, Wash¬ 
ington, D C The cream is made by 
correctly mixing either sodium per¬ 
borate or potassium periodate with 
vanishing cream 

Tests on nine volunteers showed 
that the cream protects against 
both poison-ivy extract, which is 
at least 30 times as powerful as any 
poison ivy leaf, and against the 
leaves and stems of the plant itself 
Two volunteers, one most suscept¬ 
ible and one medium susceptible to 
poison ivy, after lubbing on the 
cream, pulled out poison ivy plants 
by the roots, plucked the leaves, 
and rubbed them over their skins 
Neither volunteer was poisoned 

The cream is made by adding 10 
percent sodium perborate, or 2 per¬ 
cent potassium periodate, to van¬ 
ishing cream The chemicals come 
in crystal form and should be 
ground to powder before mixing 
The vanishing cream should be 
made first and the chemical added 
The cream should be freshly pre¬ 
pared for use, to avoid deteriora¬ 
tion ,—Science Service 
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l&terstellar Gas 


More and More, Astronomers are Finding 
Matter os Particles Between the Stars 


HENRY NORRIS RUSSELL. Ph.D. 


A n unusually interesting discov¬ 
ery has just been announced— 
namely, that molecules of chemical 
compounds, as well as isolated 
atoms, are present in the exces¬ 
sively rarefied gas which is found 
in the vast “empty” spaces between 
the stars The evidence, of course, 
tomes from the spectra of distant 
stars whose light has traversed long 
paths through interstellar space 
It has been known for many 
years that the H and K lines of cal¬ 
cium (absorbed by the ionized 
atoms of the element) are present 
in the spectra of many very hot 
stars, and are very sharp—mere 
hair-lines across the spectrum— 
while the other lines are broad and 
fuzzy The latter behavior is easily 
explained as a result of rotation of 
the stars, and of relatively con¬ 
siderable density in their atmos¬ 
pheres—both of which tend to 
widen the lines But the sharpness 
of the calcium lines indicates that 
they originate in a gas of very low 
density, remote from these disturb¬ 
ing effects A cumulative weight 
of evidence has convinced everyone 
that this gas is nowhere near the 
individual stars, but distributed 
generally—though probably more 
or less patchily — in space The 
yellow D lines of sodium were next 
found to appear with the same 
characteristics in the same stars 
Later the ultra-violet pair of so¬ 
dium was discoveied, the red line 
of potassium, several lines of 
titanium, and, in a few ca^es, the 
strongest line of neutral calcium— 
though very faint 

It IS now evident that interstellar 
space IS by no means empty Indeed, 
there is probably a great deal more 
in it than our spectroscopes can 
detect 

We may recall that an atom of 
titanium (for example) can exist 
in a great many different states 
characterized by different amounts 
of internal energy (definitely fixed 
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for each one). An atom in any one 
of these states will absorb only a 
definite group of the numerous 
lines of the spectrum—the others 
coming from atoms in other states 
For some atoms, such as sodium, 
there is one “ground-state,” much 
lower m energy than any other, so 
that, in the ordinary metallic vapor 
in the laboratory only a very small 
fraction of the atoms are excited 
into the higher states, and the ab¬ 
sorption by the vapor shows only 
the “ultimate” lines coming from 
the ground-state For others, like 
titanium, there are many states 
with energy only a little above the 
bottom, and light passed through a 
column of vapor in an electric fur¬ 
nace shows absorption from a num¬ 
ber of these states 

B ut the interstellar lines of tita¬ 
nium are those which come from 
the very lowest state only The 
atoms in states of even a little 
higher energy must have some way 
of getting rid of it, and falling back 
to the lowest level From most 
energy levels an atom can do this 
by giving out an ordinary line of 
the familiar spectrum, and it is 
practically sure to do so in less than 
a millionth of a second, but the 
transitions from the lower metas¬ 
table states to the bottom are “for¬ 
bidden”—which means that they 
will happen only if the atom is left 
to itself without disturbance for an 
enormously long time—such as a 
second—or even several minutes 
in extreme cases The interstellar 
gas is, however, so very thin that 
its atoms will go weeks, or perhaps 
months, on the average, between 
collisions So they have plenty of 
time to settle down, and the ob¬ 
served situation could have been 
predicted. 

For many of the most interesting 
elements, such as hydrogen, heli¬ 
um, carbon, nitrogen, oxygen, neon, 
magnesium, and silicon, the Imes 


absorbed by atoms in the ground- 
state lie in the far ultra-violet, and 
we have no hope of observing them 
through the ozone m the Earth’s 
atmosphere — which lies like a 
black pall upon the dreams of the 
astrophysicist. There does not ap¬ 
pear to be much chance of observ¬ 
ing mterstellar lines of other ele¬ 
ments than those already known 
The main reason is that the radia¬ 
tion of the stars tends to remove 
electrons from the atoms and ionize 
them, and the chance of picking up 
electrons again from those wander¬ 
ing about in space is poor The lines 
of neutral calcium are much fainter 
than those of ionized calcium, and 
Dunham calculates that there are 
3500 ionized atoms for each neutral 
one Even for iron, which is harder 
to ionize, only one atom in many 
hundreds should be neutral 

This explains why we do not find 
interstellar lines of aluminum and 
iron The neutral atoms have lines 
in good observable positions, but 
those of the ionized atoms are lost 
behind the ozone 

In view of all this, it is surprising 
that a number of sharp, character¬ 
istic interstellar lines have been 
observed and not identified Their 
positions, which have been ac¬ 
curately measured, do not agree 
with the ultimate lines of any 
known element—and our lists of 
such lines from laboratory obser¬ 
vations are undoubtedly complete 
(in this region of the spectrum, at 
least) There must be something 
else besides atoms in interstellar 
space, to absorb them 
One naturally thinks of mole¬ 
cules but at first a great difficulty 
appeared The spectra absorbed 
(or emitted) by molecules are ex¬ 
tremely complicated, containing 
thousands of lines grouped together 
in bands, often so closely that only 
the most powerful spectrographs 
will resolve them How can such 
spectra reduce to a few isolated 
lines such as are observed? 

An answer comes by applying 
the principle already revealed by 
the atomic spectra—that all the ab¬ 
sorbing systems (whether mole¬ 
cules or atoms) will be m the low¬ 
est levels of their ground-states. 

Changes in the energy-state of 
an atom depend on changes in the 
configuration of the electrons m its 
outer regions. This can happen in 
a molecule, too, but so can many 
other things Even in a simple di- 
atomatic molecule, the two atoms 
may be rotating about their center 
of gravity; or they may be vibrat¬ 
ing, changing their distance on each 


SCIENTIFIC AMERICAN • SEPTEMBER 1»40 



- ASTRONOMY- 


side of the mean value. Long series 
of these vibrational and rotational 
states are permitted by the quan¬ 
tum rules, and transitions between 
them give hosts of regularly-spaced 
lines. When there are only two 
atoms in the molecule, it is possible, 
with much labor, to work out just 
what states of oscillation and rota¬ 
tion correspond to each line With 
three or more atoms, the complica¬ 
tions are much worse. 

Now, when left to itself in inter¬ 
stellar space, a molecule will get 
rid of its energy (by radiation of 
forbidden lines), and settle down 
into a state in which the rotation 
and oscillation have diminished to 
the smallest amounts permitted by 
the quantum laws (which are not 
always zero) A molecule in this 
state can absorb only a very few 
of the host of lines which compose 
the familiar bands in its spectrum 
What is more, the residual line to 
which the spectrum is thus reduced 
will not usually be the strongest 
one in the completely developed 
band Which one of the lot it is can 
be found only when a detailed 
analysis is made, but for a number 
of the most important band-spectra 
such analyses are on record and 
available 

U TILIZING these data, Dr Andrew 
McKellar, of the Dominion 
Astrophysical Observatory at Vic¬ 
toria, has shown that the inter¬ 
stellar line at 4300 24 agrees per¬ 
fectly with the residual line of the 
well known hydrocarbon band, 
which (mixed with other lines) 
forms the G band in the solar spec¬ 
trum Another line at 3874 61 is 
the sole survivor of the great 
cyanogen band, and one at 3934 29 
can be attributed to sodium hy¬ 
dride 

The agreement of the laboratory 
and interstellar wavelengths is so 
good in each case as to afford strong 
evidence, but more is forthcoming 
There are three more accessible 
bands of the CH molecule, each of 
which, under interstellar condi¬ 
tions, should reduce to a single line, 
at 3878 8, 3886 39, and 3890 23 In 
the spectrum of Zeta Ophiuchi, 
which shows strong interstellar 
lines, Adams at Mt. Wilson has 
found all three of these, in very 
close agreement with the labora¬ 
tory positions, and with relative 
intensities as predicted His state¬ 
ment, “The evidence for the pres¬ 
ence of molecules of CH m inter¬ 
stellar space seems to be conclu¬ 
sive,” is none too strong in the cir¬ 
cumstances. 


Other lines of CN and NaH are 
also available for a test, but have 
not yet been looked up; but there 
IS no reason to doubt their presence 
also Molecules of other kinds are 
presumably present, for there are 
sharp interstellar lines at 3957 and 
4233 which are not yet classified 
Their identification may have to 
wait upon a detailed analysis of 
other band spectra 

There are also three lines in the 
red, clearly of interstellar origin, 
but relatively broad, whose origin 
IS still unknown 

These molecules, whose presence 
has been detected spectroscopi¬ 
cally, all look queer to the elemen¬ 
tary chemist He would expect to 
find CH, (methane) instead of CH, 
and C^Nj (cyanogen gas) instead 
of the half-decomposed CH The 
spectroscopist, however, is not sur¬ 
prised He knows that complete, 
saturated molecules such as meth¬ 
ane have their strong absorption 
bands far in the ultra-violet or the 
infra-red, out of reach of the as¬ 
tronomer (The methane bands 
observed in the outer planets cor¬ 
respond to weak absorption, which 
would not show up at all unless the 
quantity of the gas was enormously 
great in comparison to what we 
have been talking about ) Partly 
dissociated molecules — chemical 
radicals—which are too active to 
remain in the free state in ordinary 
laboratory experiments, often show 
absorption in the observable re¬ 
gion 

It is highly probable that there 
are ordinary saturated molecules, 
too, in interstellar space Common 
hydrogen (Hj) and nitrogen (Nj) 
should be there if CH and CN are, 
and m addition there may be mole¬ 
cules of oxygen and other things as 
well. 

The chemical equilibrium of 
such a mixture of gases, containing 
molecules, free atoms, ionized 
atoms, and free electrons, affords a 
complicated and intriguing prob¬ 
lem for the theorist We have al¬ 
ready some idea how thinly the 
atoms are strewn. Dunham, a year 
ago, calculated that in a typical 
interstellar region, there is one 
neutral sodium atom for every 20 
cubic meters, and one singly ionized 
calcium atom for seven cubic 
meters The neutral calcium atoms 
are far less numerous—one to 
26,000 cubic meters, or 160 atoms 
per cubic mile, as against 200,000 
neutral sodium atoms. Sodium 
produces almost the strongest m- 
terstellar lines, and neutral cal¬ 
cium the weakest so far observed. 


The number of molecules of CH 
per cubic mile is probably a few 
thousand 

To maintain even this small 
number of neutral calcium atoms, 
against the tendency of starlight to 
ionize them, there must be many 
free elections—probably at least 
one per cubic centimeter, or 40 
million billions per cubic mile. 
These must come Irom ionization of 
atoms of some sort—probably 
mainly from hydiogen Under 
the assumed conditions, hydrogen 
would be about 95 percent ionized, 
which would leave two million bil¬ 
lion neutral livdiogen atoms per 
cubic mile Only an excessively 
small fraction of these enter into 
the observed hydrocarbon com¬ 
pounds How much CMi bon nitro¬ 
gen, and so on thcie may be we 
do not yet know—but the amount 
may be roughly calculable, at least, 
when the problem of the dissocia¬ 
tion of molecules under these ex¬ 
traordinary conditions has been 
solved 

T he density of the interstellar gas, 
measured by any ordinary stan¬ 
dards IS almost inconceivably small, 
with one hydrogen atom (or free 
proton) per cubic centimeter The 
density comes out 17 x 10 ' that 
of water, or less than two ounces 
in a cube 2000 miles on a side In¬ 
side a space as big as Neptune’s 
orbit, there would nevertheless be 
600,000 billion ton.s—one ten-mil- 
lionth of the Earth's mass—enough 
(if of suitable composition) to 
make a big comet or a small aster¬ 
oid But inside a sphere of radius 
equal to the distance of Alpha Ccn- 
tauri, these would be 4 7 X 10="'= 
grams, or almost a quartei of the 
Sun’s mass 

The total quantity of matter in 
this intersteller gas, on these cal¬ 
culations, IS then a considerable 
fraction of that which is concen¬ 
trated into the stars themselves 
These numbers are rough, and may 
be greatly altered by later and 
more precise calculation, but, as 
they stand, they do not appear very 
favorable to the hypothesis that the 
interstellar gas has been ejected 
from the stars—as eruptive prom¬ 
inences are occasionally driven off 
from the Sun, and hydrogen and 
other elements continually ex¬ 
pelled from the Wolf-Rayet stars 
There seems to be too much of it 
to be accounted for in this way, 
and most of it may have been 
“originally” there—whatever this 
means. 

— Princeton, July 3 
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Bnild No Fieoks 

Warships Can Be Better Designed 
To Meet Needs of Their Own Classes 


BROCKHOLST LIVINGSTON 


lught definite limits by naval treaties, £ 


In considering what is best for 
our own defense, however, it must 
be borne in mind that our problems 
are not those of any other nation 
What may be proper and adequate 
for others is not necessarily indica- 
tiv'e of what we should possess 
The majority opinion is still in 
favor of the battleship, the most 
heavily armed and armored vessel 
which designers can produce Bat¬ 
tleships must be able to protect 
themselves against every form of 
attack and, consequently, the tor¬ 
pedo, the mine, the shell, and the 
bomb are the weapons against 


• some revolutionary form of now proposed of a size that gives which they gird themselves At one 

weapon which might overcome all them the character of the battle time they had companion battle 

defense He is still seeking Both cruisers of a few years back but cruisers, but England's navy, alone, 

on land and sea, tiied forms of without the strength of such ships now contains such vessels as a 


have succeeded where Even submarines havi 


novel weapons ha' 
fensive means ha: 


I large that they carried arma- 


i built separate category While the bat- 


■ been dis- ments greater than that 
covered that could not be parried cruiseis Charles Edison, while he in sinking f 

On the sea the ram, the monitor, was Secretary of the Navy, said speed forced 
the dynamite ship, and even ^ . sive ar 

the submarine and the air- ' be des 

plane have appeared, but , requin 

defenses against all of these j but th 

have been developed 'j' lelaliv 

With this nation clamor- ^ fe e greatei 

mg for additional defensive has hi 

equipment it behooves us to closest 

move cautiously, to give i i ship d( 

cairn consideiation to any j • 

proposals for so-called revo- j mi^iiiiii I' U/mi- 

lutionaiy weapons The , I 

means wc piovide for oui ships a 

defense must be the best dcsigm 

available but the imaginings fo’’ 

our feature writers should . 45,000- 

be peimitted to dictate out Na 

our pi ocurement policy V design! 

In our for 

the 

we arc examin- 
the possi- 
bilities from 

tiny mutot torpedo 
to Gargantuan 

When our studies are com- latter 

pletcd we shall probably United States cmlsers have come In for much given 

find, as we have in the past, criticism during recent years Note square stem t'cal ri 

that tiled types of weapons met T 

both on land and sea must be the that, personally, it did not terrify of the primar 

backbone of our defenses him to think of a 75,000-ton ship battleship in 

Tw'o schools of thought exist He expressed his belief that we questionable 
One has unbounded belief in the should provide “crushing weapons speed 

efficacy of size, the other in the with our wealth to protect dur If every b 

effectiveness of tiny craft which wealth ” battle cruiser 

can dart in unseen, present the On the other hand, there are backbone of i 

minimum possible target, and are those who claim that one motor tor- sisf'If it is to 


Secretary of the Navy, said speed forced 


xisting blow, the battle cruisei was equal 
iking power but its higher 
forced a reduction in defen¬ 
sive armament No ship can 
be designed to fulfil every 
requirement of sea fighting, 
but the battleship, with its 
lelalively slower speed and 
greater defensive qualities, 
has heretofore approached 
closest to the ultimate of 
ship design 


backbone of our defenses 

Tw'o schools of thought exist 
One has unbounded belief m the 
efficacy of size, the other in the 
effectiveness of tiny craft which 
can dart in unseen, present the 
minimum possible target, and are 


W HILE wc weic once con¬ 
tent to give oui battle¬ 
ships a speed of 21 knots and 
designed our battle cruisers 
for around 35, the new 
'V 45,000-ton battleships for 

out Navy are reported to be 

( designed for the higher 
speed while mounting the 
same offensive armament of 
the 35,000 - ton class of 
27 knots Battleships with 
speeds equal to those of 
cruisers will almost auto¬ 
matically require that the 
latter supporting ships be 
•h given greater speed if tac- 

nj tical requirements are to be 

met Thus we sacrifice some 
of the primary requirements of the 
battleship in order to attain the 
questionable advantage of higher 


If every battleship is to be a 
battle cruiser, then of what is the 
backbone of a naval force to con¬ 
sist'' If it IS to be the 80,000-ton ship 


pable of rapid production m tre- pedo boat, costing in thousands designed for the greatest possible 


Battleships of 80,000 tons have 
been suggested Destroyers have 


what the battleships costs in mil- speed, the heaviest armor, and the 
lions, can protect us equally as greatest striking power, we have 
well Given the proper opportunity, arrived nowhere, for such might 
torpedo from such a small craft have been obtained within our 
effect the same result as the 45,000 tons if we had been content 


trespassed into the realm of the guns of a many-times more costly with adequate speed to fulfil the 


Cruisers, long held within 


mission of the type and substituted 
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Too bl«r for Its class, the French destroyer Cassard approaches cruiser 
class, with a displacement of 2441 tons, seven torpedo tubes, larg:e guns 


heavier armor for weight of ma¬ 
chinery 

Our new 35,000-ton battleships 
carry a heavier armament than any 
ship in our Navy, have a higher 
speed and, presumably, are better 
protected Ten thousand additional 
tons on the larger ships have been 
used to step up speed Are we 
headed in the right direction’ 
Would an 80,000-ton capital ship 
contain any more legitimate chai - 
actenstics of the type than we have 
placed on our 35,000 tons’ These 
are questions which must be an¬ 
swered 

While we persistently objected 
to any reduction in the limitation 
of 10,000 tons which the naval 
treaties set for cruisers, we were 
able to provide greater offensive 
and defensive strength in our ships 
of this type than any other nation 
Now, with treaty limitations a 
thing of the past, we are talking of 
supei-cruiser.s of 14,000 and even 
20,000 tons While oui battleships 
have taken on the characteiistics 
of battle ciuisers in the lealin of 
speed, oui cruisers aie tending 
toward the battle ciuiser type in 
offensive strength The clear-cut 
division between types becomes 
less noticeable with every new 
ship designed This tiend indicates 
that the tiue purposes of the va- 
iious types may not be very clearly 
dchned in the minds of our direc¬ 
tive personnel 

A kteh many years of consistent 
belief in the need for 10,000-ton 
cruisers, we recently laid down 
four 6000-ton ve.ssels of this type 
and were planning to start a scries 
of 8000-ton craft The Graf Spec 
battle caused a halt in our plans 
and the decision to revert to the 
10,000-ton type This decision was 
arrived at even in the face of the 
fact that one lesson to be drawn 
from the battle in question was the 
need for quantity in this type 
Three British cruisers of small size, 
light armament, but high speed, 
forced the heavily armed, but 
slower, German to its doom The 
Graf Spee was surely a hybrid if 
there ever was one, and a 20,000- 
ton ciuiser for our Navy would 
merely repeat the mistakes of this 
German predecessor Such types 
are not for the major sea powers, 
they are an admission of weakness 
If cruisers are tending to infringe 
on the domain of the capital Ship, 
destroyers, by their ever increasing 
size, are stepping up toward cruiser 
category We have tended to copy 
the French and Italian navies with 


their special pioblem.s, and seem 
to forgot the piimary purposes of 
destroyers Might wc not learn a 
lesson fiom one day's wai news” 
On a single da>, the Allies lost the 
1870-ton British Afridi. the 2144- 
ton Polish Grom, and the 2436-ton 
French Bison While, in size, these 
vessels approached the cruiser 
classification, they had only the 
defensive strength of desti overs, 
and thus fell ready victims to 
enemy attack Our own polic> 
towaid large destroyers may per¬ 
haps be traced back to the da> 
whin we lacked cruisers and were 
leq Lined to u.se desti oyeis for 
ci uiser duties They vvete unsuited, 
of course, but oui new desti overs 
seem to have been designed to ful¬ 
fil those same duties while, ac¬ 
tually they should be designed 
speciftcallv for the tasks expected 
of the smaller craft 

The fleet vacancy left by the 
increase in size of destroyers— 
primarily torpedo carriers — has 
brought forth the motor torpedo 
boat This move is a clear indica¬ 
tion of the realization that the 
destroyer in its legitimate role has 
out-grown it.'elf Destroyers must 
be small enough—wuthin sea-keep¬ 
ing limitations—to dash in to an 
attack The motor torpedo boat 
can fulfil this function in narrow 
waters and within limited ranges 
It does not appear suitable for a 
high-seas fleet such as ouis, but 
there is an intermediate craft be¬ 
tween the huge destroyers now 
building and the tiny motor boats 
with which we are experimenting 
that should meet the situation 
In the last war our destroyers 
were vessels of 1100 to 1200 tons 
Now they are of 1630 and 1850 tons 
Due to engineering and construc-i 
tional advances, it is firmly be¬ 


hoved that the smaller ship of 
today could be made the equal of 
the larger vessels of the last war 
while retaining the desired charac¬ 
teristics of the destroyer The con¬ 
tinuing search for a small craft to 
fulfill the true functions of the de- 
stroyei is evidence we have learned 
little about the type during the 
past 20 years 

O NLY in the submarine classifica¬ 
tion have we shown any reason 
Wt have actually reduced the size 
of submarines in recent years We 
experimented with gigantic craft 
carrying 6-inch guns, but we are 
now building an in-betwcen type 
which seems *o be successful How- 
evei, these ships aic almost twice 
as large as those we were building 
when the last war ended Two of 
the latter size, on the other hand, 
are under construction at present— 
indicating that w'e are again inclin¬ 
ing to the proper belief that a small 
submarine, in certain situations, is 
more suitable The airplane-carry¬ 
ing submarine, the submarine 
armed with a 12-inch gun, and 
other freak types which were ex¬ 
perimented with in recent years by 
several nations have all been aban¬ 
doned in favor of more generally 
useful types 

Our greatest weakne.ss in sub¬ 
marines IS our almost complete 
lack of mine-laying vessels of this 
type We possess only one sub¬ 
marine mine layer and it is the 
largest submersible ever built for 
the American Navy This is a type 
which has been tried and found 
successful, and still we have ne¬ 
glected it It IS high time we made 
up our deficiencies 

No discussion of this nature 
would be complete without a refer¬ 
ence to the anti-aircraft defense of 
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World’s Urgeat sabmarlne: the French Surcouf. Submerged displacement 4300 tons. 
Carries two 8-lnch guns, besides a number of smaller ones plus many torpedo tubes 


ships and fleets Mr Edison has 
stated that airplanes have a tem¬ 
porary advantage over ships under 
modern conditions of warfare Even 
if this be true, that advantage can 
be overcome by proper defense 
Protection must be given the gun 
crews on all types of ships. In this 
respect, we are now progressing 
along the right course Even our 
destroyers now have at least some 
of their guns mounted behind 
shields The Wasp, however, our 
latest aircraft carrier, was commis¬ 
sioned with her anti-aircraft guns 
fully exposed to attack Since at¬ 
tack from the air is precisely the 
moment when anti-aircraft weap¬ 
ons should be in use, greater pro¬ 
tection must be given their crews 
The belief that the top-sides of 
battleships could be shot away and 
the ship still operated is no longer 
completely true since the elimina¬ 
tion of anti-aircraft weapons might 
leave the vessel open to fatal dam¬ 
age from attacking aviation 

While additional anti-aircraft 
defense in the form of protected 
guns must be provided on all ves¬ 
sels, thought should also be given 
to the provision of fighting planes 
as a part of the aviation comple¬ 
ments of the larger ships Ships 
operating alone or m small detach¬ 
ments must be provided with their 
own means of defense against 
aerial attack 

We are now contemplating the 
conversion of old destroyers into 
•special anti-aircraft vessels (the 


U. S. TANKS 

New Armored Corps Modelled 
After Those of Crermony 

Headers learned from Captain 
Mclnerney’s article in the Au¬ 
gust Scientific American that the 
tank set-up of the American Army 
differed greatly from that of the 
destructively successful German 


British have had them for some 
time). Any such addition to a fleet’s 
ability to defend itself against at¬ 
tack fiom the air must be encour¬ 
aged, but reliance upon special 
vessels for such protection might 
find the necessary craft in the 
wrong positions and leave a fleet 
open to serious damage The air¬ 
craft defense of ships had best be 
concentrated on the ships them¬ 
selves 

Even considering these critical 
remarks, we may rest content that 
our ships, generally, are today the 
equals, if not superiors, of similar 
ships in any navy Our desire 
should be to keep them to their 
present high standard Adequate 
defense cannot be obtained by the 
adoption of freak types A well- 
rounded defense consisting of tried 
types is our salvation We cannot 
expect to build the ship in which 
the characteristics of every type is 
embodied We must revert to a 
policy of clear-cut divisions be¬ 
tween types, giving each the maxi¬ 
mum striking and defensive 
strength suitable to it We must 
limit each ship to reasonable size 
in order to avoid too great a loss to 
the whole when any one is des¬ 
troyed In short, we must continue 
the beliefs of earlier days and 
avoid, by all means, any tendency 
toward freakish types, for they 
have been found wanting in the 
past and have always been a sign 
of a weaker naval power We can¬ 
not afford to be considered that. 


Panzer Divisionen. Since publica¬ 
tion of that article, the War Depart¬ 
ment has announced adoption of 
tank tactics similar to those of the 
Germans and the creation of an 
armored corps of two divisions on 
an experimental basis All tanks 
and other vehicles formally as¬ 
signed to the infantry and cavalry 
will be concentrated in the new 
corps which will consist of more 
than 18,000 officers and men The 


This n 


corps will be equipped 
with 1400 tanks, 600 
artillery pieces, and 
more than 13,000 auto¬ 
matic and semi-auto¬ 
matic rifles, according 
to reports This new 
unit is made possible 
by a recent appropria¬ 
tion which included pro¬ 
visions for procurement 
of 3000 tanks for the 
army Only about 500 
are available at present 
/, fully mechanized corps 
will be capable of striking at speeds 
of 50 miles per hour It will prob¬ 
ably be equipped mainly, according 
to official comment, with a number 
of heavy units about twice the 
weight of present medium tanks 
Our Army does not use the 70 or 
80-ton monsters such as those in 
the German and French Armies, 
and at present there is no sugges¬ 
tion that such tanks might be built 
by the United States 

"NORTH CAROLINA" 

The photograph below shows the 
launching of the North Carolina, 
the second of two battleships 
launched this year, the two mark¬ 
ing the first expansion in our battle¬ 
ship force since 1920 The North 
Carolina will be of 35,000 tons dis¬ 
placement and will carry nine 18- 
inch guns, twelve 5-inch, 51 caliber 
guns, and eight 5-inch anti-air¬ 
craft guns, and four airplanes and 
two catapults She will be approxi¬ 
mately 35 percent welded instead 
of riveted, thus saving weight 
which can be utilized in other ways. 
Her cost will be an estimated 
$65,000,000. 
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"ALL-AMERICAN" WAR 

PROPACANDA IS a wondrous thing It haS made of Hitler, 
according to the welcoming phrases of German news¬ 
papers when he recently returned from the Battle of 
France' “A Genius for Commanding,” “The Lord of 
Battle,” “Leader from Darkness to Light.” It has made 
of him a legendary hero of the proportions of a 
Napoleon and a Caesar rolled into one 

It will, however, help the logical processes of 
American thinking in developing our national defense 
if we remember that Hitler is but a man. Hitler does 
not direct the tactics of the German Army Men 
trained m the science of war do the commanding It is 
even doubted in some quarters whether it is his 
decision which unleashes the might of the Nazi columns 
according to the plans worked out by his military chief- 
tams Theirs is the knowledge of war, theirs must also 
be the knowledge of precise timing 

But he has brought to war so many new weapons 
and methods’ Has he’ Definitely not The blitzkrieg is 
about as old as war, but Sherman’s march to the sea is 
sufficient as an example Only the speed is new Tanks 
in large numbers’ Hannibal had his herds of fighting, 
warrior-carrying elephants And the tank is but a 
British adaptation of the commercial tractor developed 
by Americans Airplanes are, of course, from an 
American invention Dive-bombing is wholly Ameri¬ 
can Parachute troops’ One radio commentator, whose 
authority we can trust, claims priority for the 
American Army in that tactic — even over the much- 
publicized Russian parachute experiments But, we 
hear, the Germans are geniuses for industrial efficiency 
Are they’ They have but followed American technique 
for industrial planning and organization — a tech¬ 
nique in which we lead the world Indeed, mass 
production, as a system, was invented by an American 
Ell Whitney, of cotton gin fame 

"Plan” IS the whole secret of German success in war 
— plan, organization, co-ordination And don’t forget 
starvation — the tightened belts that made possible 
their tools of war. Hitler is not the secret He is only 
the figurehead, the angel with wings of propaganda 
and feet of clay It is German planning and doing and 
sacrificing that the world must beat So far as Ameri¬ 
can national defense is concerned, we can beat it hands 
down — and a dozen times over Are we going to do it, 
or sit back, play politics, and say “What’s the use’ 
Hitler is invincible”?—F D, M, 

HOT OR COLD 

JKill hot water freeze faster than cold water’ An 
excerpt from Science, printed on the “Browsing With 
The Editor” page in our August issue, says “No ” This 
answer to an age-old question promises to stir up one 
of those minor controversies that make interesting 
speculation. 

Offhand, logic would plainly indicate that cold water 
should freeze faster than hot! both /nust be cooled to 
zero, centigrade, and logic dictates that the temper¬ 
ature differential is such that cold water will reach this 
point long before hot water. But may not this be one 
■of those occasions in which logic is so plam as to lead 
the Ic^ian astray? 

Such nuy be the case. Conflicting experimental evi¬ 
dence has been produced to answer the question both, 
ways: hot water freezes first; cold water freezes first 


Plumbers tells us that the pipes carrying hot water 
in homes will burst (but not necessarily freeze) before 
the cold water pipes, when exposed to low temper¬ 
atures over long periods of time But it has been rather 
definitely settled that this phenomenon involves the 
question of differences in quantity of dissolved air in 
the two systems 

What are the facts when the hot and the cold water 
are subjected to low temperatures under identical and 
controlled conditions? The family refrigerator, mix¬ 
tures of ice and salt, the cold-storage box of the neigh¬ 
borhood butcher — all offer experimental possibilities 
No world-shaking revelations are promised by the 
answer to the question, but the editor will entertain 
the thought of publishing submitted results of con¬ 
trolled experiments made by readers. Here is a question 
that should be answered once and for all, if for no 
other reason than to prove or disprove the soundness 
of logic applied to a simple problem —A P P 

LIGHT 

EOPLE’s eyes never were intended to stand the more 
and more powerful illumination they are using today.” 

“You’ve complained of tired eyes, yet now you install 
a big 100-watt lamp only 18 inches or so above your 
desk to tire them faster It isn’t intelligent ” 

The desk really did seem pretty bright •with the new 
lamp in its deep reflector, and it kept on worrying 
office callers “Why, that’s brighter than the sun,” 
they said. 

One day in May, when the sun crept high enough m 
the sky to shoot a brief noonday pencil of light down 
through one of New York’s canyons and directly on 
the desk, overlapping part of the lamp’s illumination 
with a sharp demarcated area of its own, the facts came 
vividly and literally to light The lamp-lighted area, 
considered too bright by callers, now seemed only 
dusky by comparison It looked like deep shadow. 

The sun’s light approaches 10,000 foot-candles but 
take 5000 as something like the natural outdoor level 
under which human eyes evolved For regular reading, 
it is, however, pretty strong 

The science of seeing, according to its ablest author¬ 
ity, Dr M Luckiesh, Director of General Electric’s 
Lighting Research Laboratory, reveals evidence that 
you could read this printed page easiest at 100 to 1000 
foot-candles. As a temporary compromise it recom¬ 
mends at least 50 to 100 for difficult reading and 20 
to 50 for ordinary reading 

It’s easy to underdo working illumination — hard to 
overdo it. On lighting, the world is steadily learning 
a new set of values — higher Ultimately, they’ll go 
much higher, la accord with good science —A G. I. 
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Mad, Concrete, and Oil 

Drilling MucL Treated Like a Favorite 
Child, Mokes Possible Wells Miles Deep 


ANDREW R. BOONE 


I N THE summer of 1858, Co] Ed¬ 
ward L Drake, a former railroad 
conductor willing to gamble on a 
strange new venture, started the 
first test bit into the earth at Titus¬ 
ville, Pennsylvania He drove down 
a 36-foot casing and, using a wheezy 
six-horsepower engine, drilled in¬ 
side the pipe At a depth of 694 
feet, the Colonel discovered oil 
for the first time in history, and 
shortly thereafter sold his output 
at 60 cents a gallon 

Across the continent in sun¬ 
baked San Joaquin valley, near 
Wasco, California, a diminutive 



Checking specific gravity of 
mud returned from circulation 


tool pusher named Louie Hopkins 
recently completed, for the Conti¬ 
nental Oil Co , his ninth hole deeper 
than 13,000 feet One of the wells 
drilled by Hopkins, the KCL-A2, 
hit bottom at the world's record 
depth of 15,004 feet, 215 times 
deeper than Drake’s discovery 
Whereas Drake’s "Folly,” as en¬ 
vious diehards dubbed the first ex¬ 
ploration 82 years ago, barely 
pricked the earth’s surface, m nine 
tries Hopkins has directed the bit 
downward a total of some 22 miles 
From his deepest well oil is flowing 
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upward more than 24 miles In¬ 
stead of 60 cents a gallon, this oil, 
brought in at a cost of $300,000, 
fetches on the current market less 
than the small sum of three cents 
a gallon 

Diamond-tough drilling steels, 
borers ranging from bomb-like 
structures to rock smashers con¬ 
sisting of cones which rotate with¬ 
in 1 evolving bits, new and more 
powerful steam engines capable of 
shoving mud down inside the drill 
pipe and thousands of feet upward 
again, basket-like cement plugs 
and pipe whose threads will not 
pull apart under the tremendous 
weight of 500 tons, make it pos¬ 
sible to reach deep sands and bring 
their loads of black gold into pro¬ 
duction 

M ud testers and cement mixers 
make possible fast drilling and 
completion of wells uncontami- 
nated by water and sand On every 
deep-test rig you’ll find a mud en¬ 
gineer on the job constantly Drill¬ 
ing mud is a mixture of water and 
some powdery non-metallic min¬ 
eral. such as gypsum, often fortified 
by several chemicals, including 
chestnut extract and quebrach It is 
pumped down inside the drill pipe, 
out through the bit and up between 


the pipe and the walls of the hole 
It must keep moving, carrying up 
cuttings, lubricating the pipe, and 
preventing cave-ms, otherwise the 
drill pipe will stick and the hole 
be lost 

Hopkins knows mud and treats 
it like a favorite child, for this 
sticky substance has given him an 
enviable record He starts it down 
weighing exactly 95 pounds per 
cubic foot After it has mushed 
through deep shale hot enough to 
boil water and has picked up a 
load of gas, he runs it through a 
senes of paddles operating in vac¬ 
uum, and returns it to a nearby 
pit to await the next trip down 
The agitator removes the gas and 
reconditions the mud 

■When at last the bit penetrates 
oil sand, cement men drive up with 
their mixers and prepare to wall ofT 
any water which may leak down 



Expanding brass baskets keep 
concrete from below the casing 



When concreting a deep oil well, men must work at top speed. The mix 
must reach bottom and return outside the casing before It begins to set 
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from upper formutions Two plugs 
and an expanding basket make 
possible effective shut - offs The 
basket is lowered to the bottom, 
and expands when concrete be¬ 
gins to press against its insides 
This pi events the mix from mov¬ 
ing down into the oil formation 
A wooden block containing a hole 
through which the concrete may 
escape slides down the casing, fol¬ 
lowing the basket to bottom After 
the block goes a column of con¬ 
crete, followed by an upper block 
which separates the concrete and 
the mud which powerful pumps 
force down against the upper 
block 

Not long ago a cement crew 
slashed open 1400 sacks and forced 
the mix downward, cementing a 
California well 11,000 feet deep in 
30 minutes, 30 seconds That was 
one record "Shucks,” commented 
the foreman of another crew next 
day, “we placed 2000 sacks in 24 
minutes, 40 seconds ” What he 
meant was, 50 workmen had pre¬ 
pared the mix, and two batteries 
of pumps had forced the gray slush 
down more than two miles and up 
4200 feet between the casing and. 
rocky walls of the hole in that 
time. Meanwhile, to prevent a ]am, 
the cables had been picking up and 
lowering 425,700 pounds of drill 
pipe in 15-foot steps, as easily as 
you lift a kitchen chair. 

Wells four miles deep are a def¬ 
inite possibility during the next 


few years May they go on down 
farther to unexplored horizons, 
tapping little-known sediments 
that were laid down in remote geo¬ 
logic ages’ 

Colonel Drake little dreamed that 
his 25-barrel production would 
multiply by millions He batted 
1000 by bringing in a wildcat when 
friends and relatives hooted at his 
wildj dreams Louie Hopkins batted 


666 on his nine deepest wells, but 
the SIX flowing today came in with 
440 times more oil than the col¬ 
onel found Louie is ready to try 
his luck with a four-mile hole All 
he wants is a good head of steam, 
enough pipe to reach bottom and 
a mixture of mud and chemicals 
which he knows from experience 
will keep the ng turning until he 
gets there 


• • • 
Under Mobile River 


Vehicular Tunnel Built On Land, Floated 
Into Place, Shows Engineering Advances 


R. G. SKERRETT 

M obile, Alabama, on the much 
traveled old Spanish Trail, has 
built, at a cost of $4,000,000, a dif¬ 
ferent type of subaqueous tunnel 
for the convenience of automotive 
traffic The tunnel will shorten the 
east and west route by 71^ miles, 
and will materially reduce heavy 
traffic congestion 

Mobile IS at the mouth of Mo¬ 
bile River and at the head of Mo¬ 
bile Bay at a point 30 miles inland 
and north of the Gulf of Mexico 
The city is Alabama’s historic and 
only seaport It is on the west bank 
of the stream, opposite Blakely 
Island 

Work on the Bankhead Tunnel, 
as the river underpass is called, was 
Started in July of last year It links 
Mobile with Blakely Island and 
connects with a 10V,.-mile cause¬ 


way extending eastward from the 
island and spanning several nar¬ 
row water gaps 

The under-water sections of the 
tunnel were built at a local ship¬ 
yard, launched one by one, towed 
to a nearby slip on the west side 
of Blakely Island, and there 
brought to a stage of near comple¬ 
tion before being moved to and 
sunk in a deep trench dug in the 
iivei bed P’lve of the seven sec¬ 
tions are each 298 feet long, and 
the two other sections are each 225 
feet long The under-river struc¬ 
ture has a total length of 2000 feet, 
and near each shoreward end there 
is a transition section which con¬ 
nects with a rectangular or box-like 
section of the tunnel At the Mo¬ 
bile end, an open ramp approach 
extends downward from the street 
level to the portal of the western 
section On Blakely Island, the 
steel box section runs right up to 



Partly finished steel framework of an under-river section. Steel platlnx 
covered the outer octagonal ribs, and concrete filled the space thus made 
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The top of the outer shell of this tube at Blakeley Island is open so that 
workmen may install w'lrlng conduits, i>our the concrete, and so forth 


the ground surface, and is equipped 
with a steel gate which may be 
closed, in time of hurricanes, 
against water piled up on the island 
The Bankhead tunnel has a total 
length of nearly 3390 feet between 
grade levels, and its roadway is 21 
feet wide for two traffic lanes — 
eastbound and westbound 

The Bankhead Tunnel is simi¬ 
lar in principle to the Detroit Tun¬ 
nel, built in 1930, but differs in a 
number of particulars which rep¬ 
resent engineering advances Each 
tubular section of the under-river 
divisions is made up of an inner 
steel cylinder 30 feet in diameter 
surrounded by an octagonal steel 
tube that has a minimum diameter 
of 34 feet The two concentric tubes 
were tied together by equidistant 
radial ribs, and the spaces between 
the two tubes filled with concrete 
before being finally sunk in the 
trench and covered The inner tube 
of each section is lined with rein¬ 
forced concrete not less than 18 
inches thick The top of the tun¬ 
nel, in mid-channel, is about 46 
feet below the level of mean low 
water 

Each end of each tube was 
sealed temporarily with a water¬ 
tight steel bulkhead before launch¬ 
ing, and concrete was poured into 
the inter-tubular space to a height 
of 10 feet to give each section sta¬ 
bility when it was first launched 
Steelwork was put together by 
welding, and, before launching, 
each tube was coated with soapy 
water and subjected to internal air 
pressure—any leak promptly blew 
tell-tale bubbles 

At Blakely Island, openings were 
cut in the top plates of each inner 


tube to give temporary access to 
the inside of a section so workmen 
could place the concrete lining, the 
conduits for power, lighting, and 
telephone circuits, the roadway 
slabs and the ventilating duct be¬ 
neath the mid-section roadway for 
a distance of 400 feet That done, 
the access hatchways were sealed, 
and the sections, starting at 
Blakely Island, were floated to the 
trench and sunk 
At the trench, the last of the 
concrete was poured into the 
spaces between the inner and outer 
shells until a section lost Us buoy¬ 
ancy It was held suspended in a 
sling and lowered deliberately 
Succeeding sections were brought 
together by pulling the newly laid 
section, with ratchet turnbuckles, 
snugly against one already in¬ 
stalled A projecting ring on one 
fitted into an annular recess filled 
with a rubberized gasket on the 
other Divers did this work Later, 
the joint was covered on the out¬ 
side with concrete poured under¬ 
water Finally, when bulkheads 
were cut away, adjacent inner 
tubes were tied together by a 
welded ring of steel 
One ventilation buildmg, on 
Blakely Island, is equipped with 
exhaust fans only which suck, 
vitiated air into ports on both sides 
of the roadway level for 400 feet 
in the mid-section of the river part 
No fresh air is blown into the tun¬ 
nel, but the action of the fans at 
the low point is counted upon to 
draw fresh air inward and down¬ 
ward from both portals and main¬ 
tain proper circulation. This ar¬ 
rangement is based upon experi¬ 
mental work of the U. S. Bureau 


of Mines An unusual feature of 
the illummation is that, while 
lights are arranged to give proper 
illumination at all points in the 
tunnel, special additional lights are 
installed near each portal These 
latter lights burn only during the 
day, their purpose being to make 
the transition more gradual for the 
eyes of the driver as he enters from 
the strong outside sunlight. 

ROAD PROTECTION 

Baqs of Green Concrete 
Lcdd os Rip-rap 

One of the most troublesome prob¬ 
lems of road building and main¬ 
tenance IS that of protecting slopes 
against erosion. Where run-off is 
rapid and in large volume, it is 
practically impossible to start 
sufficient plant growth to root the 
soil in place In such cases, en¬ 
gineers often resort to use of rock 
rip-rap In California, on some 
sections of highway, engineers are 
making their “stones” and, in ad¬ 
dition, are making them so that 
they dovetail 

Because of bad wash-outs along 
highway slopes, and particularly 
where the water action is of such 
tremendous power that boulders 
five to eight feet in diameter are 
earned away, the slopes are being 
lined with bags of concrete. As an 
accompanying picture shows, these 
bags are filled with green concrete 
and then laid on the embankment 
in even, horizontal rows In their 
damp state, the filled bags press 
down, one layer upon the other, so 
that when they harden, they fit into 
and hold each other tightly The 
finished slope presents a pleasing 
appearance that could never be at¬ 
tained by use of rough stones 

Engineers are watching the re¬ 
sults with this form of slope pro¬ 
tection, for it is believed that it will 
be superior to ordinary rip-rap 



Man-made “stones” protect road 
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IDAHO WTHTE PINE SUPPLY—White pine is being 
drained from the famous Idaho forest lands two and a 
quarter times faster than Nature restores it By replant- 
mg now, stopping fires, and cutting timber scientifically, 
we can make restoration balance use in five decades.— 
“Forest Increment in North Idaho," U. S Forest Survey 
Release No. 18 

HIT BY CARS—In one group of pedes^ian fatalities 
caused by automobiles in Wisconsm, 81 percent of the vic¬ 
tims were unfamiliar with the operation of the vehicle 
which caused their deaths Doubtless this condition is 
general, for Connecticut reports 94 percent of pedestrian 
fatalities were people not licensed to drive— Highway 
Research Abstracts, July, 1940 

PLANES BY THE POUND —The thousands of warplanes 
Uncle Sam is ordering for defense will cost about $7 50 a 
pound The announced goal of 50,000 a year means the 
production of over half a billion pounds of airplanes, 
engines, and propellers— Science Parade, July 13, 1940 

LIGHT AND ACCIDENTS —The National Safety Council 
estimates that 5 percent of industrial accidents—m other 
words, $75,000,000 worth—are caused by poor light — 
Industrial Bulletin of Arthur D Little, Inc, Number 153 

RENTED AIR CONDITIONING—An air conditioning 
system that can be rented by the day or evening, along 
with the auditorium it serves, has been installed in the 
Jewish Community Center in Detroit Ice is used to pro¬ 
vide cooling during periodic uses of the system.—Refrig¬ 
eration and Air Conditioning, June, 1940 

FURNACE RECORD —A blast furnace of the Otis Steel 
Company has probably achieved the record of opcratmg 
for the longest period of uninterrupted use ever obtamed 
on a single blast furnace lining From May 1930 to May 
1940 it operated continuously without being blown out, 
producing in that 10 years 1,735,500 gross tons—Hill & 
Knowlton notes. May 17, 1940 

STRAIGHT ROAD —An Italian “autostrad" across North 
Africa has one stretch 400 miles long without a sharp turn. 
—W C Lowdermilk, American Forests, July, 1940 

SHIP UNLOADING —Ships that unload themselves with 
the aid of belt conveyors, which have been in use for more 
than 20 years on the Great Lakes, are beginning to wm 
acceptance on the Atlantic Coast, where the second ocean¬ 
going vessel thus equipped has recently been put mto ser¬ 
vice— Oil-Power, July, 1940 

FOREST FIRES —It is not Improbable that, in the day¬ 
light hours, an average of one forest fire is set every two 
minutes in the United States—probably every minute 
during the vacation months This is an indictment of 
people who are careless in the use of tobacco, because that 
is the cause of most of our forest fires — News, New York 
State College of Forestry. 

LOCOMOTIVES —The American railroads have 46,544 
locomotives, of which number 45,210 are operated by 
steam, 882 by electricity and 452 by gasoline or oil — 
Association of American Railroads, 

CONSERVATION FOR DEFENSE-Conservation today 
takes on new importance because of the urgency of na¬ 
tional defense. A country’s natural resources sustain its 
defensive and combatant power. This Is true of forests no 
less than oil and other natural resources.— American 
Forests, July, 1940 

ARTIFICIAL RUBBER COST.—The cheapest commercilil 
“synthetic" rubber today costs about twice as much as the 





natural product —Lawrence A Wood, Ph D , Circular 
C427, National Bureau of Standards 

SILICOSIS—Durmg 1939, 91 miners were certified to 
have died of silicosis and 355 certified to have been dis¬ 
abled by the disease in the South Wales coalfield — Nature 
(London), June 22, 1940 

AIRPORT PAVING —The new Washington, D C , airport 
will have a total asphalted area, including four huge run¬ 
ways, parking areas, and roads, equivalent to 83 miles of 
highway 18 feet wide What is purported to be the world’s 
largest airport, in Newfoundland, has the equivalent of 
116 miles of 18-foot asphalted paving — American Petro¬ 
leum Institute, July 7, 1940 

ON THE ’PHONE—Americans, person for person, tele¬ 
phone 14 times more often than the rest of the world 
Furthermore, this country has about half the world’s tele¬ 
phones, and makes something like 1000 calls a second — 
Telephone News Bulletin, May, 1940 

INDUSTRIAL ALCOHOL—Approximately 198,467,000 
pounds of corn and 202,631,000 gallons of molasses are 
annually manufactured into indust~ial alcohol — Monsanto 
Magazine, May, 1940. 

SHOCKING EELS—An electric eel may discharge as 
much as 1000 watts of electricity at a voltage of 600 This 
discharge is at the frequency of 200 or 300 times a second 
— The Lamp (Standard Oil Company of New Jersey), 
April 1940 

MORE SOYBEANS —Soybean production in the United 
States has multiplied 22 times in the past 15 years, 17 
times in the past six years —American Chemical Society. 

BULLS SEE NO RED —The popular idea that bulls fight 
when they see red has long been exploded The bulls are 
color-blind It is the movement, not the color, that in¬ 
furiates—Science Parade, May 6, 1940 

EXPLOSIVES BY RAIL—Railroads of the United States 
and Canada in the past 13 years have transported bilbons 
of pounds of high explosives, including dynamite, black 
and smokeless powder and explosive ammunition, without 
accident, death, or injury —Association of American Rail¬ 
roads 

STOP AND GO—A mere 15 years ago, a green light on 
Fifth Avenue, New York City, meant “stop,” yellow meant 
“go," and red meant “caution ’’—Science Parade, May 4, 

1940 

AUTOMOBILE EXHAUSTS,—Gasoline burning in auto¬ 
mobiles produces enough carbon dioxide in a year to make 
160 , 000,000 tons of “dry ice ’’ —The Lamp (Standard Oil 
Company of New Jersey), April 1940, 
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Helicopters 

Rototing-Wing Aircraft Exhibit Desirable 
Characteristics for Notional Defense 


ALEXANDER KLEMIN 



T he writer of these notes has 
been criticized for allowing the 
school of aeronautics with which 
he is associated to give real atten¬ 
tion to rotating-wing aircraft at a 
time when the airplane is so im¬ 
portant as a means of national de¬ 
fense' But IS it not possible that 
rotary-wing aircraft—autogiro or 
helicopter—will also serve most 
usefully in national defense’ At 
least a wise and experienced engi¬ 
neer—Igor Sikorsky—is of this 
opinion, and voiced his views 
strongly and persuasively at a re¬ 
cent meeting of the Society of 
Automotive Engineers 

The airplane, by the nature of its 
design, will always be faster than 
the helicopter—say 500 miles an 
hour against a potential 300 miles 
an hour foi the rotating-wing craft 
However, for defensive military 
purposes the helicopter can per¬ 
form in a number of ways which 
are impossible for the airplane Let 
us quote Mr Sikorsky 

“For example, to interpose an 
effective defense against bombers 
or dive bombers, the helicopter 
seems to me to be ideal It can 
stand still in the air, thus affording 
a stable gun emplacement from 
which the gunner can await the 
moment—which must come either 
in altitude bombing or dive bomb¬ 
ing—when the bomber ceases all 
zig-zag maneuveiing and flies a 
straight line for its quarry Then 
the bomber is comparatively easy 
to hit The helicopter, of course, 
can easily have altitude perform¬ 
ance up to 15,000 feet or more and 
can carry large-calibei machine 
guns or even cannon " 

The helicopter can also remain 
poised above strategic spots It can 
evacuate the wounded, particularly 
at night By descending within 
reach of the ground to pick up man 
and litter, the helicopter can act 
as a perfect air ambulance Again, 
said Mr Sikorsky, “once launched 
from a battleship or cruiser the 
airplane can be recovered only by 


alighting on the sea, if it is smooth 
enough, while the craft is lifted 
aboard Obviously, in battle, major 
units cannot stop to pick up air¬ 
craft even if conditions of wind 
and water make this possible The 
helicopter however, would require 
only a platform or deck space of 
about 40 feet square from which to 
take off and on which to land It 
could follow every dodging move¬ 
ment of the surface craft, flying 
backwards, sideways or forward at 
will and always itself affoid a 
steady hring point for its defensive 
guns ” 

Landing gear for the helicopter 
would be rubber bags rathei than 
wheels and on these bags the ma¬ 
chine could use land, water, ice, 
snow, a vessel, or a building for a 
take-off or landing Pilots could 
be trained to fly a helicopter with 
relative ease 

Mr Sikorsky has made a logical 
and strong plea which should not 
be forgotten 


AIRSHIPS 

Still Hold PoBBibilities for 
Military Purpofles 

G ENERAL opinion, public and aero¬ 
nautical, is that the airship is dead, 
that it is too slow and vulnerable 
for fighting purposes, too slow for 
transoceanic passenger work when 
the Clippers can fly three times as 
fast The Navy Department does 
not agree with this view A special 
board on the lighter-than-air 
situation reports to the effect that 


in spite of all disasters and speed 
inferiority, relatively small rigid 
airships should be built 

With its ability to carry air¬ 
planes, the rigid airship can be 
best compared with a cruiser or an 
airplane carrier The cruiser is 
capable of about 30 knots sustained 
speed for three days, the modern 
airship can deliver 60 knots for six 
days The airship can be conceived 
as an airplane-carrier immune to 
mines, torpedoes, and submarines, 
which could well proceed overseas 
and, lying well off an enemy coast, 
launch a successful airplane at¬ 
tack The airship would be most 
useful in long range observation, 
scouting, reconaissance 

Of course, we could cite many 
arguments against further airship 
effort But to build a small dirigible 
of 3,000,000 cubic-feet capacity, at 
a cost of $3,500,000 for training of 
personnel and experimental pur¬ 
poses IS an idea worth considering 
—A K 

ENGINE 

"Submerged" Design Increases 
Flying Efficiency 

As the drag of landing gear, ex¬ 
ternal supports, and ev'en of the 
fuselage is reduced, and the air¬ 
plane approaches the ideal of the 
“flying wing,” it becomes more and 
more important to eliminate the 
drag of exposed engine nacelles 



Two views of the “submersed” 
Lycoming engine for aircraft 



138 


SCIENTIFIC AMERICAN • SEPTEMBER 1940 


AVIATION- 



Slde view of the Ercoupe, practically spin-proof 


Designers advocate the “sub¬ 
merged” engine—that is, an engine 
which IS enclosed completely with¬ 
in the wing—and argue that the 
hidden engine will decrease fuel 
consumption and increase speed 
Now, the Lycoming engine division 
of Aviation Manufacturing Cor¬ 
poration has produced a novel 
“flat” engine which should meet 
with immediate application in our 
military and naval aircraft 

The Lycoming flat engine is illus¬ 
trated in two of our photographs 
There are 12 cylinders, six on 
each side of the crankshaft The 
over-all height is only 37 inches 
compared with the 49- to 54-inch 
diameter of the conventional radial 
air-cooled engine The low frontal 
area and low height makes it per¬ 
fectly feasible to house the engine 
completely within the wing Of 
course, the problem of airplane 
balance has to be met, since the 
weight of the radial engine is lo¬ 
cated quite far forward, relative to 
the rest of the airplane, but de¬ 
signers will meet the situation 
Also, the flat engine, being liquid 
cooled, has to have a radiator But 
the radiatoi can be filled with Pres¬ 
tone which operates at a much 
higher temperature than water, 
and hence the radiator can be quite 
small Further, the radiator can 
be ducted or streamlined partially 
in the under side of the wing 
Altogether this is a praiseworthy 
and promising development, which 
comes at the right time in the na¬ 
tional defense emergency —A K 

RIVETS 

Solvagring Methods Cut Costs 
in Airplcme Assembly 

P RODUCTION engineers of the 
Glenn L Martin Aircraft Company 
long ago discovered that it was 
cheaper to let lie the rivets dropped 
accidentally on the airplane assem¬ 
bly floor than to have operators 
take time out to pick them up The 
riveter’s time is valuable, a skilled 
worker is expected to drive 1000 
rivets a day Nevertheless, dropped 



rivets represented a real problem, 
since a pound of aluminum rivets 
costs approximately one dollar, 
and some 60 pounds of the rivets 
weie swept up every day A team 
of boys used to sort out the rivets 
by hand, but it was slow and un¬ 
economical work to separate the 
round-head and flat-headed rivets 
and those of varying lengths and 
diameters 

Now the tool designers have de¬ 
veloped a lapid, semi-automatic 
piocesb An electro-magnet is 
passed over the floor sweepings, 
snatching up extraneous steel and 
non material The residue is 
chiefly rivets of some 150 different 
kinds Next, a series of sifters sort 
out the rivets for diameter in much 
the same way as gravel is graded 
Then a mechanical device separates 
the 11 vets for length, the rivets 
travel around the perimeter of a 
wheel until they are knocked off 
by the length gages To expedite 



Steps in salvarinK rivets. 
Lower left: Sorting for diam¬ 
eter with sifter. Above: Sorting 
for length. Below. Separating 
round-heads from flat-heads 



the process further, a little hand- 
operated machine has been devel¬ 
oped which serves to separate 
round-heads from flat-heads The 
round heads drop out first, the fiat 
heads next. 

Obviously, our tool designers 
will play a not insignificant part in 
the national defense effort 

UNCONVENTIONAL 

Combined Features Make 
Spin-Proof Airplane 

W E have for several years been of 
the opinion that all the aerody¬ 
namic factois requiied to give us a 
spin-proof airplane were already 
available A new, somewhat un¬ 
conventional airplane, the Ercoupe, 
seems to come near to this safety 
requirement At least no inspector 
of the Civil Aeronautics Authoiity 
has been able to spin the new ma¬ 
chine 

While the wing of the Ercoupe is 
thick throughout, and is externally 
unbraced, it is rectangular in plan 
form — there is no taper With a 
sharply tapered wing, the tips stall 
first With a rectangular wing it is 
the centei section which stalls first 
Moreover, the leading edge of the 
center section is brought down to 
a sharp V, and this again tends to 
make the center stall first With the 
center stalling first, there is no 
tendency to fall off on one wing ■— 
an initial step in the spin Again, 
the two rudders are quite clear of 
the fuselage, being carried at the 
ends of the horizontal tail surface 
Therefore, at high angles of attack, 
with the nose pulled up sharply, 
the vertical surfaces are not 
blanketed in any way, and retain 
their full effectiveness 

But there is still another factor 
which IS a spin safeguard for the 
novice pilot The upward travel of 
the elevator, which of course tends 
to raise the nose of the aircraft, is 
strictly limited Thus the novice 
cannot readily put the machine in 
a stalled attitude — A. K. 
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No Short-Cut Horticnltnro 

Plant Growth Chemicals Require Pains¬ 
taking Core, Promise Significant Results 


PHILIP H. SMITH 

T here is a widespread impression 
that chemistry is leading hor¬ 
ticulture and agriculture into a 
new era, marked by the abolition 
of the hoe, the wheelbarrow, and 
the spraygun Given a pill or a 
powder and the novice will become 
an expert overnight, flowers and 
vegetables will increase from half- 
dollar to dinner plate size, and 
meals will be plucked from fire- 
escapes But why go on’—your 
imagination is as good as mine 
Plant chemicals can accomplish 
wonders Some make possible plant 
growth in water solutions, quite 
remote from soil, some will stimu¬ 
late root growth on cuttings, others 
will make fruit form without pol¬ 
lination There is one chemical 
which induces root growth on 
backward plants, and another 
which enables the hybridizer to 
create new varieties which nature 
might never get around to do 
In reporting these wonders, 
scientists have given fact, not 
fancy, and no further confirmation 
IS needed All fact can be visually 
substantiated in this or that lab¬ 
oratory But the layman asks the 
significance of all this to him “Can 
I,” he says, “get results with the 
chemicals’ Is water culture com¬ 
mercially feasible’ Can grandma’s 
begonia be reproduced by a tyro’’’ 
At the risk of posing as an old 
meany, I must declare that horti- 
cultuie is about wheie it was before 
the advent of these chemicals, ex¬ 
cept that there are probably more 
bugs m the world But the use of 
chemicals introduces something 
new, promising, and anchored in 
scientific fact It offers means to 
experimentation and acquisition of 
knowledge about plants, it prom¬ 
ises little ease and less profit 

Gardening without soil, various¬ 
ly called tank culture, tray-farm¬ 
ing, and hydroponics, has devel¬ 
oped fast and in a number of 
directions There is now great 
variety in form and composition of 
tanks, m the constituents of the 


nutrient, and in the method of 
feeding Experimenters seem to 
favor the system known as gravel 
and cinder culture Here, the plants 
actually grow in gravel or cinders 
and are fed periodically by sub- 
irrigation 

Successful tank culture calls for 
sunlight and air These elements 
are quite as essential to growth as 
in soil culture Thus an immediate 


lequirement is outdoor or green¬ 
house location, and whatever the 
solution fed, it must be properly 
aerated Temperature, too, is im¬ 
portant and for best results there 
must be a carefully controlled 
differential between air and solu¬ 
tion temperatures and between day 
and night temperatures. Once the 
general procedure has been de¬ 
termined, there remain such tech¬ 
nical problems as; character of 
water used, acidity of the solution, 
proper replenishment of salts in 
the nutrient to replace unequal 
consumption by the plants and 
losses by precipitation, toxic 
effect of tanks and beds, and the 


precise timing of every operation. 

Gravel and cinder culture is 
recommended as having these ad¬ 
vantages- elimination of cultiva¬ 
tion, watermg, weeding, fertilizing, 
soil changes, and many soil-borne 
diseases, control of the type of 
growth, and virtually automatic 
operation. However, these ad¬ 
vantages must be weighed against 
the cares outlined in the foregoing 
paragraph to determine the net 
gam, even assuming profitable 
operation Some people prefer 
scratching the soil to reading ther¬ 
mometers, minding valves, or 
keeping accurate records 

The number of persons operating 
commercially successful hydro¬ 
ponic farms can be counted on your 
fingers, although the number will 
doubtless increase. It is a highly 
exacting and specialized perform¬ 
ance and at this stage its 
costs are such as to limit 
its practical possibilities 
to areas where out-of¬ 
season crops demand 
premium prices, where 
there is lack of good soil, 
or where the soil is so 
poor that it takes heavy 
outlay to keep it at par 
Certain geographical sec¬ 
tions are unsuited to hy¬ 
droponics because in off¬ 
season, when crops are 
wanted, the sunlight is 
inadequate 

D evotees of hydroponics 
declare that tomatoes 
have been raised success¬ 
fully m water solution 
and the fruit is of superior 
quality This is true. But 
it has not been proved 
definitely that the same 
care and control applied 
to soil culture would not 
produce a comparable 
crop The successful hy- 
droponitian is a man who has ac¬ 
quired an mtimate knowledge of 
the plant he grows—its habits and 
climatic needs, its mode of propa¬ 
gation, and the control of pests and 
diseases—usually from previous 
Soil culture. 

The unmitiated believe the criti¬ 
cal factor m hydroponics to be the 
chemical formula, but this is 
secondary to the facts just men¬ 
tioned. The problem of what to 
feed has been pretty well solved 
and formulated chemicals can be 
bought in the market. Of the 
several formulas in use, there is 
little variation. A good all-around 
composition calls for potassium 



Solvnoc Service pfaatofrtph 

Colchicine doubled the ohromoBomes in 
thb peach tree at BeltwHle, Maryland 
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phosphate (monobasic), potassium 
nitrate, calcium nitrate, and mag¬ 
nesium sulfate, to which is added 
minute amounts of iron, boron, 
manganese, zinc, and copper. 
Waters differ greatly as between 
geographic areas, hence the ex¬ 
perimenter must modify basic solu¬ 
tions to obtain proper salt content 
if he would obtain good results 
Far more interesting than the 
water-solution chemicals are the 
hormone-like substances which 
modify or regulate plant growth 
These chemicals are called “hor- 
mone-like” because they are sub¬ 
stances thought to act like un¬ 
known plant hormones They are 
not laboratory syntheses as is 
widely believed As a matter of 
fact, those which induce root 
growth have never been found in 
plant life There are some 50 of 
them known to scientists as being 
capable of playing tricks on plants, 
but there are only three in common 
use today These are naphthalena- 
acetic, mdoleacetic, and indole- 
butync acids Of these, the last 
named has proved most satisfactory 
because it is effective over a wider 
range of concentrations 

T he root-inducing power of these 
chemicals is unquestionable If 
they are applied to leaves or flower 
stalks, for example, roots will 
grow from the places touched The 
immediate, practical value of these 
substances is m the propagation of 
plants and shrubs from cuttings, 
either to hasten the process of root 
formation or to make roots grow 
on cuttings of species ordinarily 
non-rooting Common practice is 
to dip the basal end of cutting in a 
solution of indolebutync acid for 
24 hours, or to dust with a powder 
composed of hormone and talc; 
otherwise propagation technique 
remains unchanged 

It would be a serious mistake to 
assume that these substances are 
infallible because they have had 
certain unparalleled success Com- 
bmed with the capacity to induce 
roots, is a like power to retard 
growth and inhibit bud formation 
Sometime the technique may be 
worked out to take advantage of 
these added powers, but at present 
they impose care lest too strong'a 
concentration kill the entire cut¬ 
ting. Root Inducers do not elimi¬ 
nate the seasonal factor in propaga¬ 
tion, nor will all species resiJond to 
their coaxing. Every variety of 
plant or shrub has its own pecu¬ 
liarities which must be given con¬ 
sideration. In general, leafy cut¬ 


tings respond much better than 
hardwood cuttings, whatever the 
species 

The hormone-like substances 
can do more than induce root 
growth Artificial stimulation of 
fruit—that is, the formation of 
fruit without pollination—is one of 
the achievements. The classic ex¬ 
ample is the manufacture of red 
bdft-ies on the American holly 
When the male tree is too far from 
the female tree to permit transfer 
of pollen, no berries are formed 
from the female flower Here 



One way of drossinf a plant; 
treattnr seeds with colchicine 


naphthaleneacetic acid comes to 
the rescue Spraying the flowers 
with a solution of the acid will 
cause berries to be formed They 
will be seedless, but who cares at 
Christmas The practical value of 
this treatment is another story. The 
acid costs more per ounce than gold, 
and the most economical solution to 
the production of red berries would 
seem to be to plant more male 
bushes However, this type of ex¬ 
periment hints at the future pro¬ 
duction of seedless fruits and 
vegetables—seedless tomatoes, for 
example, for persons allergic to 
tomato seeds 

Experimenters report success in 
the use of these chemicals for re¬ 
storing the viability of seed This 
would be a boon to seedsmen, not 
to mention the backyard gardener 
who invariably ends the season 
with a surplus of packaged seeds 
and hesitates to use them the fol¬ 
lowing year lest it spell crop 
failure. Other claims for these 
hormone-like substances are; ac¬ 
celeration of seed germination, in¬ 
crease of crop yield, inhibiting of 
fungi growth, particularly of the 
damping-off variety, increase of 



Science Service photofraph 

Simpler than soaklnf: painting; 
slit twigr-tlp with colchicine 


callus formation in grafting, the 
speeding up of bulb development, 
and the building of better lawn 
turf However, no use of chemicals 
has reached the “simply add hot 
water and serve” stage, and until 
the amateur can maintain a cheer¬ 
ful attitude in the face of failure, 
he would do well to await more 
conclusive proof of these last men¬ 
tioned wonders 

Seed catalog fans have been 
given a genuine thrill this year by 
the announcement of a chemically- 
produced variety of mangold This 
is the first commercial offering 
arriving from the use of the power¬ 
ful drug colchicine 

T he discovery that colchicine can 
retard cell division and multiply 
the number of chromosomes in a 
plant has occasioned wide specula¬ 
tion Are we about to see the fam¬ 
ily-sized vegetable? Is the genius 
of the laboratory about to produce 
a Frankenstein monster’ Well, 
there are limits to what colchicine 
will do If breeding experiments 
begin with a squash, they end with 
one, although the new squash may 
be bigger and have qualities as¬ 
sembled to the breeder’s taste 
Colchicine does put e very valu¬ 
able tool in the hands of hybridizers 
and the result will most certainly 
be a quickening of new variety 
origination What the drug really 
does is accelerate the natural 
process of breeding, to accomplish 
in comparatively short time what 
nature might take generations to 
do if, and when, she got around to 
it. 

A stumbling block to breeding 
has been the difficulty in producing 
hybrids that are fertile, hence 
capable of reproduction. Sterility 
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Hard-to-root holly. An example 
of chemically induced roots 


IS the rule, fertility the exception 
or the happy accident These acci¬ 
dents are produced m nature with¬ 
out regal d for time, and man’s only 
improvement over the natural 
process has been to multiply the 
chances of an accident by mass 
planting and crossing Colchicine, 
while not infallible, increases the 
number of chromosomes in many 
plants—doubling, tiipling, quad¬ 
rupling, dropping one chromosome 
off or adding one—to pioduce fer¬ 
tile hybrids Thus the progeny, in 
turn, become capable of breeding, 
and the work of crossing, re-cross- 
ing, and back-crossing can pioceed 
apace until the desired qualities 
have been assembled within a 
single plant 

It IS conceivable that hybridizers 
may be able to use chemicals on 
annuals and give them a perennial 
quality This would eliminate 
yearly planting It might be that 
perennials could be endowed with 
qualities found only in annuals 
There can be breeding to give 
plants resistance to diseases This 
last has been accomplished already 
by older methods of trial and error, 
but now it can be done with more 
speed and certainty Perhaps col¬ 
chicine will produce results which 
never could come about by the 
happy accident system If this 
proves to be true, the potentialities 
of the drug treatment can hardly 
be estimated at this stage of devel¬ 
opment 

The most recent chemical to be 
put before the public is Vitamin B- 
sub-one Extraordinary claims are 
made for it, but very few can be 
substantiated Certain species, no¬ 
tably camellias, orchids, and gar¬ 
denias, are said to profit greatly by 
its use, probably because the plants 


cannot themselves produce enough 
of the vitamin for proper growth 
All plants must have the vitamin, 
but most plants manufacture it and 
most soils have it in sufficient quan¬ 
tity If the humus content of a 
garden is adequately maintained, 
use of the vitamin is superfluous 
If one tiacks down to its source 
a tale of great success with Vita¬ 
min B-sub-one, it will be found 
very generally that the user has 
neglected to establish controls 
Unless untreated stock is planted 
side by side with treated stock, no 
valid conclusions can be drawn 
“Bigger and better” must always 
be qualified by reference to some 
controlled standard 

All this work with chemicals has 
great significance It is widening 
our knowledge of plant life and 
opening new vistas for scientific 


EFFICIENT TURBINES 

Cheaper Electricity Should Come 
From New Installation 

More efficient and safer steam 
turbines, meaning cheaper elec¬ 
tricity for everyone, should come 
from the new, full-sized but com¬ 
pletely experimental turbine in- 
.stallation displayed recently at the 
Schuylkill Generating Station of 
the Philadelphia Electric Company 
The man behind this research, 
expected to fuinish the bedrock of 
experience foi tomorrow’s sources 
of power, IS F T Hague, engineer 
of the Westinghouse Electric and 
Manufacturing Company In his 
laboratory studies he had pushed 
turbine steam operating charac- 
teiistics up to 1250 pounds pres¬ 
sure and temperatures of 900 de¬ 


exploration. Scientists and hybri¬ 
dizers will carry the work forward, 
but even the layman, if blessed 
with bright green thumbs, can 
make a contribution. There are a 
host of variables and unknowns 
left to be worked upon in the field 
and every successful field operation 
can be a contribution 

But don’t forget Plant chemicals 
are not labor-saving devices, nor 
are they panaceas for horticultural 
ills If their role is not fully appre¬ 
ciated, there can be bitter disillu¬ 
sionment If applied commercially 
at this stage by those who are inex¬ 
perienced, they afford a quicker 
way to dissipate a fortune than 
raising chickens They are, on the 
other hand, excellent tools for bet¬ 
ter and more intelligent plant cul¬ 
tivation, and their use offers the 
amateur an A1 hobby 


grees—hot enough to melt lead 
What he needed for a final test was 
a life-sized installation and a plant 
boiler capacity which could create 
the 125 tons of steam needed, each 
hour, to run such an installation 
The plant of the Philadelphia Elec¬ 
tric Company provided such ca¬ 
pacity 

Moicover, this installation had 
to have some means of looking in¬ 
side it and seeing how the tuibine 
blades were vibiating under the 
extreme shock “To form a mental 
picture of this shock,” Mr Hague 
explains, “imagine a tui bine blade 
moving 350 miles an hour abruptly 
entering a steam jet density moving 
1200 miles an hour ’’ Oscillations 
at the lato of 126,000 times a 
minute occur in the blades, or 181,- 
440,000 per 24-hour day 

Just as trees sway in a gale, so. 
too do the turbine blades sway and 



Optical system of the set-up for studyinf turbines In operation 
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Three X-rav snapshots of bullets plercinc blocks of wood In center 
photo, note trail of lead: in right photo, bullet literally explodes wood 


vibrate under this super-hurricane 
of hot, “live” steam If the vibra¬ 
tions are just right the blades enter 
into what engineers call resonance 
Eventually they break off as their 
sway becomes greater and greater 
While the turbine blades are 
whaling some 60 revolutions a 
second around the turbine shaft, an 
automatic camera takes pictures 
through a tiny quartz window in 
the shaft at the rate of two a second 
“With this new apparatus,” Mr 
Hague explains, “a beam of light is 
earned through the shaft of the 
turbine and up into the blade itself, 
where minors reflect it out again, 
faithfully recording all vibrations 
In this manner the harmonic move¬ 
ment of the blade can be recorded 
on film for any stated condition of 
operation 

“The light beam, supplied by an 
arc lamp, is deflected by a station¬ 
ary miiror into the rotating shaft,” 
he pointed out “A slanted mirror 
inside the shaft throws the light 
beam through a hole in the lotor 
disk and then through a smaller 
hole inside the blade, towards a 
small curved mirror on the end of 
the blade This curved mirror sends 
back the light by way of the slanted 
rniiioi in the shaft, to a screen 
"When the tuibine rotates with¬ 
out vibration, the light point on the 
sciecn describes a circular path 
But when the blade vibrates, the 
cuived mirioi mounted on the end 
of the blade deflects the light beam 
away fiom this path and waves or 
notches appear on the ciicle The 
wavy circle described by the light 
is reeoidcd on film by a specially 
designed speed camera 

“By study of the resulting pic- 
tuies the stresses on the blades are 
deduced directly from the mag¬ 
nitude of the waves by proper cali¬ 
bration By shifting the mirrors, 
it IS possible to measure side-to- 
side as well as back-and-forth 
vibrations ”—Science Service 


STAR "JACKETS" 

Iron Shells May Yield 
New Information 

FROM iron “jackets” which encase 
certain stars and give out peculiar 
kinds of ultra-violet light, incap¬ 
able of reproduction in laboratories, 
physicists hope to learn more about 
the atomic structure of important 
earthly metals 

Reporting in the Astrophysical 
Journal on researches he has made 
at the McDonald Observatory of 


the Universities of Chicago and 
Texas, Dr Otto Struve, director of 
the Observatory and also of the 
University of Chicago’s Yerkes Ob¬ 
servatory, declares 

“The importance of this work 
consists in the fact that it provides 
information about some of the most 
common and useful substances, in¬ 
cluding chromium and titanium as 
well as iron Such information can 
be found only in the stars ” 

The metallic jackets around these 
stars are in gaseous form, at tem¬ 
peratures far higher than the boil¬ 
ing point of iron Subjected to this 
intense heat, the atoms give off 
ladiations which cannot be pro¬ 
duced on earth, partly because 
there is not enough gaseous 
iron on the earth, and also because 
such high temperatures cannot be 
reached For this reason, physicists 
refer to these radiations as “for¬ 
bidden " — Science Serrnce 

X-RAY SNAPSHOTS 

Millionth of a Second With New 
Ultra-High Speed X-Ray 

A RIFLE is fired in the research 
laboiatory, and a bullet tears 
through a block of wood placed 
between an odd looking glass tube 
and a flat aluminum box A foot¬ 
ball player boots the pigskin from 
its strange perch atop the same 
box A golfer drives a ball from a 
makeshift paper tee on the box 
And in one millionth of a second 
—less than one twenty-thousandth 
of the time required to blink an eye 
—the glass tube produces and re¬ 
leases a heavy surge of penetrating 
X-rays A few minutes later, on 
an X-ray film taken from the 
aluminum box and developed, 
Westinghouse research engineers 
can learn exactly what has hap¬ 


pened during the millionth part of 
a second as the bullet plowed 
through the wood, the football 
player kicked the ball, or the golfer 
made his drive 

Development of a new ultra- 
high speed X-ray tube which en¬ 
ables engineers to make these fast 
X-ray “stills” was announced re¬ 
cently by Dr Charles M Slack, 
research physicist for the Westing- 
house Lamp Division 

Westinghouse engineers believe 
development of the tube may pre¬ 
sage a day when many desirable 
and hitherto impossible tasks may 
be accomplished Machine and 
motor builders, for example, will 
be able to study internal strains in 
rapidly moving parts Makers of 
spotting rifles, ,shotguns, and am¬ 
munition may determine any slight 
deflection of a bullet m its passage 
thiough a gun bariel, or observe 
the distribution of shot at various 
points in its flight from shotgun 
shell to muzzle It is even held pos¬ 
sible that X-ray motion pictures 
may be made of such parts and 
objects, and many others 

ATOMIC POWER 

Released Spontaneously 
By Uranium 

Atomic power is released from 
uranium spontaneously without 
atom-smashing bombardment with 
neutrons, two Leningrad physicists 
report in the Physical Review, 
American Physical Society journal 
But the observations of the two 
Soviet scientists, Flerov and Pet- 
rjak, hold out no hope that there 
will be any practical utilization of 
this energy from the splitting of 
the uranium atom Only six fissions 
an hour were discovered —Science 
Service 
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Physics In Conrt 

Computations by Which Police Can Work Out 
Driving Speeds from Skid Marks after Accidents 


C. W. SHEPPARD 


A lthough the determination of 
the minimum speed of auto¬ 
mobiles by the length of their skid 
marks has been known in courts of 
law for a good many years, it was 
not until quite recently that it was 
put on a systematic basis Since 
1938 such cities as Evanston, Dli- 
nois, and Pasadena, Calfornia, have 
been keeping a systematic record 
of all skid marks left on the street 
after traffic accidents, and in the 
later city, due to the unceasing 
efforts of Police Physicist William 
W Harper, such evidence has be¬ 
come of increasing value in con¬ 
victing law violators 
Let us consider a typical case 
which recently came before a west¬ 
ern court A man and his wife were 
crossing the street It was after 
dark, and in a section of the city 
which IS not too well lighted A 
driver ran into them, inflicting 
severe injuries Measurements 
showed that the car skidded 65 feet 
after the driver applied the brakes. 
From simple calculations based on 
this evidence, his speed was shown 
to have been at least 40 miles per 
houi and, even in the absence of 
eye witnesses, he was convicted of 
exceeding the speed limit, on a 
basis of the skid alone 
The computations involved in 
such a case are simple Those who 
can recall their elementary physics 
will know that the distance d, 
which a body of velocity v will 
travel under a deceleration, a, is 
given by the formula ad This 
formula can be changed slightly to 
be more useful If v is given in miles 
per hour, d m feet, and a is ex¬ 
pressed as K (its percentage of the 
acceleration of gravity) the equa¬ 
tion becomes u''=30 Kd To illus¬ 
trate, let us suppose that a car has 
a braking power, K, of 70 percent 
This means, that, during a stop, it 
will have a force on it equal to 70 
percent of its weight, which will 
slow It down at the rate of 22 4 feet 
per second every second This 
would be approximately the con¬ 


ditions encountered on dry pave¬ 
ment with ordinary tires 

The value of K is known for a 
good many types of tires and road 
surfaces, but, unless it is impossible 
to do so, calculations are based upon 
test skids made with the car itself 
This method makes use of the fact, 
as seen from the formula, that the 
length of a skid increases as the 
square of the speed of the car One 
must remember that, once the car 
begins to skid, the length of the 
skid becomes a matter of tire and 
road surface, independent of the 
effect of the brakes Any wheel 
which IS not skidding will be so 
close to skidding as to be under 
substantially identical forces The 
procedure is as follows Assuming 
that the car is not seveiely dam¬ 
aged after the accident, three trial 
skids are made at a speed of 20 
miles per hour and under carefully 
controlled conditions From the 
known law of skid distance, the 
minimum speed of the car before 
the accident may be found by 
simple arithmetic or by the use of 
a chart devised by Mr Harper 
These charts, on especially pre¬ 
pared cross-section paper, permit 


speed in miles per hour to be ar¬ 
rived at quickly, and include allow¬ 
ances for varymg co-officients of 
friction. They also serve as a per¬ 
manent record of the several fac¬ 
tors entering into the skid-speed 
test of the car. 

Making skid tests requires that 
the car should not have been badly 
damaged Nevertheless, m the case 
of severe damage it is still fre¬ 
quently possible to estimate the 
speed of the car by the quite accu¬ 
rate information now available as 
to the friction of tires on various 
kinds of pavement Estimates of 
this type can be made by an ex¬ 
perienced man and, though not 
quite as accurate as in the case of 
skid tests, they nevertheless often 
show conclusively that the car in 
question was exceeding the speed 
limit In one recent case a car left 
skid marks 145 feet long and was 
demolished in a collision in which 
five people were killed When a K 
of 70 percent was assumed, a mini¬ 
mum speed of 55 miles per hour 
was given To this was added the 
conservative figure of ten miles per 
hour for the velocity absorbed in 
the collision damage, showing that 
the original speed was cleaily 
greater than 65 miles per hour 

s one might expect, courts have 
been slow to accept skid-mark 
evidence as conclusive Judges 
have sometimes consented to wit¬ 
ness tests of the reliability of the 
method One such test was made in 
Pasadena. In Mr Harper’s absence 
a skid was made at 33 miles per 
hour He then was permitted to 



Skid marka 89 feet long, left by a oar at tite scene of an accident. Maiker 
boards are shown laid cm the pavement at ten-foot intervals by the p^loe 
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From a movie taken at Edison anniversary dinner, December 20, 1909. 
Mr. Edison left of center; Mr. Smith (see article below) second from left 


measuie the marks and calculate 
the minimum speed With little 
appaient difficulty he quickly de- 
tei mined the speed as being greatei 
than 31 miles per hour 


EDISON 

On* of His Co-Work«rs 
Supplies An Anecdote 

Recent interest in the activities 
of that Grand Old Man of In¬ 
ventors, Thomas A Edison, engen¬ 
dered by two motion pictures built 
around his life, gives added value 
to the photograph repioduced on 
this page This picture, taken from 
a Mutoscope movie made in 1909, 
IS claimed to be the first motion 
picture for which Mr Edison ever 
posed 

For the reproduction of this 
illustration we are indebted to Mr 
Albert E. Smith, now of Hollywood, 
California, and formerly associated 
closely with Mr Edison,' The occa¬ 
sion on which this movie was made 
was one of Mr. Edison’s anniver¬ 
sary dinners, given on Monday 
evening, December 20, 1909 

“Every year the moving picture 
producers of that day,*’ writes Mr. 
Smith in a letter to the editor, “gave 
Mr. Edison an anniversary dinner 
at the Plaza Hotel On this par¬ 
ticular occasion, before we went to 
the Plaza, we went to the old Vita- 
graph studios in East 14th Street 
and D, W Griffith took the picture 

“I was very well acquainted 


with ‘the Old Man,’ ” continues Mr 
Smith “He was called this affec¬ 
tionately by all who knew him. 
Uiually at these dinners I would 
sit on Edison's right, not as a seat 
of honoi, I think, but because my 
voice was high pitched and pene¬ 
trating and the right was his better 
eai 

“Of the many stories told me by 
Mr Edison is one that I think will 
bear re-telling It regards the sale 
of his first patented invention—the 
duplex telegraph system A group 
of men in New York had offered to 
buy the invention Mr Edison 
talked it over with his wife and 
they agreed that he should ask 
$3000, if the buyers would not pay 
that amount he would come down 
to $2000 but that was to be the 
lowest 

“Mr Edison met the group in 
New York and after some small 
talk they asked him if he had 
arrived at a price Mr. Edison told 
me that he was so nervous that he 
stammered and could not get the 
figure out A dictatorial man among 
the group of would-be purchasers 
of the system broke in with. ‘Now, 
it’s no use asking us a big price, 
Mr Edison 'We have made up our 
minds what we will pay and we 
won’t pay a cent more In fact, I 
may as well tell you that $40,000 
18 our limit ’ Edison told me that he 
nearly fainted but rallied enough 
to assent. 

“The contract was drawn up,” 
continues Mr Smith, “and Edison 
stipulated that he was to be paid 
in cash, in $5 bills One of the men 
tried to talk him into taking a check 


but Edison did not trust banks and 
very plainly said so On the day of 
settlement he went to New York, 
signed the papers, and was paid thd 
money With the bills stuffed in the 
pockets of his suit and overcoat, 
Mr Edison started home, fearing 
that every man who looked at him 
knew that his pockets were full of 
bills 

“When Mr Edison arrived home 
he was m such a funk that he sat 
up all night near the kitchen stove 
with a double-barrelled shotgun' 
across his lap By morning he was 
nearly exhausted and decided to 
take the advice that had been given 
So he went back to New York and 
found the man who had previously 
suggested placing the money in a 
bank On Mr Edison’s request, 
this gentleman took him to a bank 
and helped him to open an account 

“Edison, in telling me of this ex¬ 
perience,” concludes Mr Smith, 
“said that he then went home and 
within a month had spent all the 
money I was astonished and asked 
him how he had spent it His reply 
was, ‘On machinery I had never 
before had a machine shop Then 
I had a good one ’ ” 

INVENTORS AID 

Physics Course Gives 
Background Knowledge 

Inventors and others who lack 
formal training in the fundamen¬ 
tals of physics, or who wish to re¬ 
view the subject, will be interested 
in a special course to be conducted 
this fall and early winter Held at 
New York Univeisity, under the 
diiection of Joseph H Kraus, the 
course will include rudimentary 
principles of physics and their 
practical applications in a wide 
variety of industrial fields 

At each session of the course 
there will be an open forum for 
discussion of new inventions, pro¬ 
posed developments, and .so on 

FLUXES 

Aids to Welding 
And Soldering 

THE paradox of welding aluminum 
at a temperature below the melting 
point of the metal is achieved by the 
use of a welding flux developed by 
the Alwarth Chemical Corporation 
The new flux is used to coat the 
ordinary welding rod which con¬ 
tains approximately 5 percent sili¬ 
con. The weld may then be made 
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without sweating the parent metal; 
hence, the area adjacent to the 
weld retains its full strength and 
ductility 

Another flux for use on stainless 
steel, and made by the same com¬ 
pany, is said to eliminate the un¬ 
pleasant fumes ordinarily present 
in stainless steel soldering 

Still another flux may be used on 
rusty iron, dirty brass or copper, 
or, in fact, any metal except alumi¬ 
num By its use, retinning of rusted 
surfaces can be done with a mini¬ 
mum of labor 

AVALANCHES BOMBED 

Explosives Brook Loose 
Snow and Ice 

Whili much of Europe has felt 
the destructive power of bombs in 
recent months, at least one country 
has been using these deadly missiles 
for a beneficial use Switzerland is 



Starting an avalanche 


using them to shoot down ava¬ 
lanches undei control 

Each year in the Swiss Alps there 
are many victims of natural ava¬ 
lanches Mountain climbers are 
often caught in them, and there is a 
sad record from the first World War 
indicating that on a single day in 
December, 1916, over 10,000 sol¬ 
diers stationed in the Tyrol moun¬ 
tains of old Austria fell prey to 
avalanches. 

In the Alps, the blanket of snow 
is now legarded almost as a live 
thing that can become a deadly 
menace to humans Hence the Swiss 
have established a Snow Avalanche 
Research Station above Davos — 
the onlv one of its kind in the 
world This station can foretell 
avalanches and issue necessary 
warnings Furthermore, if the ava¬ 
lanche location can be reached, 
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hand grenades are used to start it 
moving If big avalanches are in¬ 
volved, their descent is started by 
trench mortars 

This work is being carried on 
constantly to safeguard the lives 
of skiers, of travelers over alpine 
roads, and of soldiers stationed in 
the mountains The new method 
eliminates the great danger of the 
large spring avalanches which for¬ 
merly, uncontrolled, often de¬ 
stroyed homes, bridges, highways, 
and roads 

SNAP RIVET 

"Bochalor'a Button" Fcatoner 



from any type of alloy, and the 
spring locking button can be made 
in any shape — circular, flat, diag¬ 
onal — and in any size 


For Matola TELEVISION 

A NEW spring locking button and New Transmitting Tube Now 
fastener stud provides a rivet-type 

fastener for many uses This button Available to Amateurs 
will substitute for the present speed • 

nuts and screws and other types of Inexpensive, a television cameia 
nuts, and in exposed places it will “eye” tube which opens the field 
have a finished appearance It is of electronic television to thou- 
so designed that it will not loosen sands of American radio amateurs, 
from vibration It is an invention is a much simplified version of the 
of David Hoppenstand and is pio- more familiar “iconoscope" tele- 
duced by the Hopkan Rivet Com- vision camera tubes used in studio 
pany cameras It is being placed on the 

The fastener stud has a head and market to sell at slightly less than 
a shank like the average rivet, but $25 

the shank IS tapered toward the end With the new iconoscope, it is 
and provided with a number of practicable for the first time for the 
parallel ring grooves The spring amateur to build a complete elec- 
locking button is made of thin tronic television transmitting and 
sheet steel with locking lugs ex- leceiving system at a total cost of 
tending inwardly from the opposite approximately $300 or less, de¬ 
edges of the curved shell These pending on the equipment which 
locking lugs grip the rings on the he has at hand Amateurs who now 
shank of the stud have 2^2-meter transmitters will 

Because of its simplicity and the find it relatively simple to adapt 
ease with which it may be installed, them for sending television signals 
this new fastening unit may be used alternately with sound broadcasts 
in the automotive, aircraft, and re- The 120-lme pictures trans- 
frigeration fields It can be made mitted by the amateurs’ iconoscope. 



Radio haa televlsea hb call letters with new transmitter tube 
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while not of the same excellent 
quality as the 441-line television 
images being broadcast m New 
York, are remarkably clear and 
sharp, equivalent to newspaper 
half-tone reproduction The new 
iconoscope transmits a television 
picture about 1inches square 
which may be enlaiged at the re¬ 
ceiver 

In research and development 
work on this new unit, RCA Lab¬ 
oratories collaborated with the 
American Radio Relay League, 
which has been seeking for several 
years to make it possible for the 
amateur radio enthusiasts to enter 
the television field All the neces¬ 
sary equipment has been available 
for some time for amateurs, with 
the exception of the iconoscope 
Television receiving tubes, or kine¬ 
scopes, have been available in sizes 
as small as three inches 

It IS believed that the opening of 
the electronic television field to 
amateurs will serve to widen exist¬ 
ing popular interest in the new art, 
and at the same time acceleiate 
progress in television development 
The radio industry today points to 
a number of important steps pio¬ 
neered by American amateurs, in¬ 
cluding the development of new 
circuits Radio amateurs were 
among the first to demonstrate the 
enormous possibilities of short 
waves, a region which at the time 
was not highly regarded for radio 
purposes 

LIFEBOAT 

Oarleu, Motorless Boot 
Has Screw Propeller 

Heady for service in troublous 
times, the U S liner America is 
prepared for any emergency Four¬ 
teen of her lifeboats, for example, 
use a manually-operated system of 
push-pull levers instead of oars or 



Pu8h-pnll levers in Itfeboate 


MISCELLAHY- 



•' Levers operate a propeller 


motor This method gives pas¬ 
sengers something to do, eliminates 
confusion caused by inexperienced 
oarsmen 

The propeller to which the levers 
are geared had to be designed with¬ 
in definite size and weight limita¬ 
tions. The Federal-Mogul Cor¬ 
poration solved the problem in an 
unusual manner They adapted 
their original “Equi-Poise" design, 
created for the propellers of Gar 
Wood’s famous speedboat Aftss 
America X, to the new lifeboats 
They then cast the wheels from 
Lynite, an alloy developed by the 
Aluminum Company of America, 
which cuts the propeller weight to 
one third normal, and has high re¬ 
sistance to salt water corrosion 

Any number of crew or pas¬ 
sengers from one to sixteen can 
operate the simple push-pull levers 
—and they don’t have to work m 
unison—to move the boat It has 
a maximum speed of six miles per 
hour 

The idea behind these novel life¬ 
boats is that they will provide 
sufficient speed quickly to carry a 
large number of people away from 
immediate danger, and thereafter 
they can be towed by the America's 
power-driven lifeboats 


WOOD SEASONING 

Urea Prevents 
Drying Loeaes 

Crystal urea is now being used 
as a chemical seasoning agent to 
prevent checking, splitting, and 
such losses as occur in drying lum¬ 
ber in the air or in the kiln Fresh- 
cut lumber dries first at the sur¬ 
face, but when treated with a solu¬ 
tion of urea, the outer surface re¬ 
mains moist and drying proceeds 
from withm, thus eliminating the 
stresses that cause trouble. 

This treatment is easy to apply, 
permits faster and more severe 
kiln schedules, thus increasing the 
plant output. , Urea, non-toxic, 
stable and harmless to the skin, is 


not corrosive to metals used with 
wood or to tools or knives employed 
in dressing lumber Urea-treated 
wood is also less flammable and less 
susceptible to attack by fungi and 
rot than untreated wood 

Mill-scale treatments on Douglas 
fir and hemlock m the Northwest 
and on red cypress in the South are 
now being made Tests are in pro¬ 
gress on other woods —The duPont 
Magazine 

STREET CARS 

Modamized for 
Modem Service 

Although people generally have 
the idea that street cars are on the 
way out, these vehicles continue to 
be improved so that they render m- 



Controls on a modern street car 


dispensable service in certain local¬ 
ities San Francisco, for example, 
has just put into service a number 
of streamlined street cars which 
operate and stop without a jar or 
jolt, ride smoothly even at rail in¬ 
tersections, and. in fact, give ser¬ 
vice that is modern in all respects 
Our photograph shows the manner 
in which the motorman’s cockpit 
has been modernized, following in 
general the design of automobile 
dashboards 

JAP BEETLES 

Yellow Trope Found 
Moet EHective 

The bright yellow color of the 
Japanese beetle traps set in 1940 
by the Bureau of Entomology and 
Plant Quarantine of the U S De¬ 
partment of Agriculture is the re¬ 
sult of research developments in 
tests last season Most beetle traps 
had been green, or green and white 
The “scouting” traps widely dis¬ 
tributed by the Federal entomolo¬ 
gists were uniform, but traps on 
the open market were available m 
many shades of green, and the 
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beetle research organization de¬ 
cided to investigate differences m 
attractiveness, to the beetles, of the 
various shades of green, as well as 
of other colors This investigation 
showed that traps painted yellow 
caught approximately 50 percent 
more beetles than the standard 
green and white traps Yellow pig¬ 
ment added to any other color of 
paint increased the numbers of 
beetles captured 

PLANT TAGS 

Metal Labels Provide 
Permanent Identification 

A SPECIAL alloy of metal, flexible 
and resistant to acids and ground 
chemicals, has solved one of the 
most annoying problems of gar¬ 
deners Professor Aden J King, 
who IS a gaidenei as well as a col¬ 
lege professor of chemistry, has 
used this metal to make a plant 
label Since it is similar to a very 
heavy foil, a soft pencil is all that 
is necessary to print the name of 
plants or shrubs on this new Perm- 
A-Tag The printing makes a per¬ 
manent impression in the metal 
The user may, if he so desires, 
mount the strips m his typewriter 
and type-the names thereon After 
that a tongue and slot arrangement 
makes it easy to loop the label 
around a plant or shiub and clamp 
it firmly without the use of any 
tools 

EYE PROTECTION 

Variable Sun GloMes Give 
User Control of Brightness 

The conventional sun glasses with 
tinted lenses offer only one degree 
of brightness control for the wearer 
Polaroid sun glasses sold in pre¬ 
vious yeais, while they provided 
better protection for the eyes 
against the glare of sun, still offered 
one degree of brightness control 
Howcvei, the Polaioid Corporation 
has now developed a Polaroid 
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Variable Day Glass which permits 
the wearer to control the brightness 
of the view 

Instead of only one lens before 
each eye, the new Polaroid Variable 
Day Glass has two lenses The front 
lens before each eye is stationary 
in the frame while the two rear 
lenses may be rotated by a con¬ 
venient button on the bridge of the 
frame Simple movement of this 
button with the finger rotates the 
rear lenses so that more or less light 
may pass through, according to the 
angles between the polarizing 
material m the front and rear 
lenses Thus the wearer may cut 
down light transmission on a very 
brilliant day or allow more light to 
pass through on a duller day Ad¬ 
justment of the lenses may always 
be such as to provide the greatest 
comfort and efficient vision for the 
user, regardless of his particular 
tolerance for excessive brightness 

POST DRIVING 

Small Explo^ve Charge 
Drives Piling or Posts 

Often it is essential to put a pile 
or post in water or wet ground 
where a pile driver is not available, 
or when so few piles are to be 
driven as not to warrant bringing 
in a heavy piece of equipment. 

A method has been worked out 
whereby the force of dynamite can 
be used to transmit a blow which 
IS somewhat similar to the drop¬ 
ping of a pile driver hammer The 
pile IS stood upright in the location 
desired, and braced in place— 
usually with rope The head of the 
pile should be sawed off square and 
the procedure is to put a heavy 
plate of steel on top of the pile 
To give the best results, the plate 
should be one inch to IVi inches 
thick One stick of dynamite is 
placed on top of the plate, and cov¬ 
ered with mud after the stick has 
been properly primed with a blast¬ 
ing cap and fuse or an electric 
blasting cap When the charge is 
exploded, the force is transmitted 
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to the plate which in turn transmits 
it to the pile The pile is driven into 
the ground sometimes as much as 

14 inches if the ground is soft The 
procedure is then repeated until 
one inch penetration per explosion 

15 obtained —Agricultural News 
Letter (du Pont). 

FLASHLIGHT 

Rod-Uke Gadgai Extands 
Any Flashlight 

For use m inaccessible places, a 
flashlight bulb extension has been 
developed Made in lengths of from 
six to 36 inches, the extension's 



To get light where needed 


plug IS screwed into any flashlight; 
a bulb IS in the socket on the other 
end Being bendable, the extension 
can be inserted into intricate mech¬ 
anisms, or into bores on a lathe 
It aids vision down between walls, 
back behind fittings, inside of 
models, down among gears—in 
fact, any place where there is at 
least one-half inch clearance for 
the bulb end 

Known as the Sierra Flashlight 
Bulb Extension, the device is made 
of special wire encased in alumi¬ 
num alloy tubing 

CHEMICAL GARDEN POTS 

Home Plants May Now Be 
Grown in Chemicals 

Home experimenters in chemical 
gardening who have been handi¬ 
capped by lack of suitable and at¬ 
tractive containers may now thank 
Ernest W Brundin for making 
chemical gardening pots and gar¬ 
dens available. This large commer- 
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dal grower of tomatoes in nutrient 
solution and founder of Chemical 
Gardens, Inc , has designed glazed, 
two-compartment, pottery con¬ 
tainers m a variety of shapes and 
colors. Either seeds, seedlings, or 
mature plants may be grown in 
these 

Mr Brundin’s containers are 
made in two parts, the upper one 



For feedlnc plants chemically 


fitting into the lower one and mak¬ 
ing a complete unit of attractive 
design. The lower one holds the 
chemical solution in water The 
upper is filled with clean, sharp 
sand A terra cotta wick extends 
through a hole in the bottom of the 
upper section down into the water 
Capillary attraction supplies plenty 
of water and food to the sand bed 
above 

Two small bottles of plant food 
concentrates are supplied with the 
chemical gardens, and last for 
many months A quantity of each 
solution IS measured into a given 
quantity of water about once every 
15 days, and the mixture poured 
into the bottom section. The 
chemical balance of the prepared 
liquids IS such that changes made 
by the plant in the silica bed are 
constantly corrected automatically 
by the supply coming up through 
the wick 


INSECT-REPELLENTS 

There is no Plant Which 
Repels all Inaecti 

The idea that certain plants in the 
garden will drive away mosquitoes 
and all other insect pests is attrac¬ 
tive, but unfortunately, says F C 
Bishopp of the United States De¬ 
partment of Agriculture, it does 
not seem to work out in practice 
No such plant is known. If any 
plant were a good repellent, it 
would probably be because it con- 


GOOD SERVICE 
is Good Business 

^ 7ife4iin(flt0444e> 



• Probably it never occurred to 
you, but the life of a Westinghouse 
Service Engineer is a very exciting 
career. This morning he may be 
doing a simple repair job, and this 
afternoon he may be aboard a plane 
speeding to the rescue of a power 
company miles away whose elec¬ 
trical equipment has been paralyzed 
by some disaster. 

• For instance, we recall the 
hurricane that swept the Atlantic 
seaboard in 1938. A record tide 
played havoc with the generating 
equipment of one of New York 
City’s great power plants. At mid¬ 
night our Service Department re¬ 
ceived the emergency call. By morn¬ 
ing, the entire New York field force, 
reinforced by service men from our 
Newark, Pittsburgh, Buffalo, Utica 
and Philadelphia Service Shops 
were on the job. 

• T hey found machinery flooded 
with salt water and drenched in a 
sludge of oil. 35 large pumps and 
auxiliary motors and their electrical 
controls were affeaed. Yet by the 
middle of the fourth day, one of the 
generating units was back in ser¬ 
vice. A crew of 135 men working 
in three eight hour shifts soon had 
the entire station back in normal 
operation. 


• Only a year before our service 
men braved even fixe to help a Cin¬ 
cinnati customer continue opera¬ 
tions. Because our men stayed on 
the job in a building choked with 
smoke and intense heat from an ad¬ 
joining fire, the company was able 
to maintain its regular production 
schedule. 

• Ingenuity is also a prime req¬ 
uisite of these service men. For in¬ 
stance, our New England men were 
given the problem of drying and 
smoothing out water soaked cur¬ 
rency, bonds and other valuable 
papers soaked by flood. They did it 
promptly and efficiently simply by 
using Westinghouse household 
ironers to press the paper straight 
and dry. 

• These are only a few examples 
of the score of unusual tasks a Ser¬ 
vice Department must perform. Ac¬ 
tually, this department, in our case, 
is an industry within itself. We must 
manufacture millions of dollars 
worth of service equipment each 
year. This includes special equip¬ 
ment as well as renewal parts for 
apparatus which is no longer in 
regular production. 

• To meet the unending de¬ 
mands for electrical service we 
maintain thirty-six service plants 
strategically located throughout the 
country. More than 3,000 men are 
normally employed. No piece of 
electrical apparatus in America is 
more than a few hours by rail, boat 
or plane from these plants, equip¬ 
ment and men. 

• Naturally, we are proud of 
the record of this department. And 
we, as many others, consider it one 
of the most important arms of our 
business. Good Service is always 
Good Business. 
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Where Science Ends 
Hospitality Begins 



'I'hp Waldorf, for pxample, is a magnifireiit sncnlifir 
ai hipveinent not only dependent on stienee when it 
was built, but rontinuously dependent on many sci¬ 
ences for the efficiency of its operation. 

But every man of scientific turn of mind knows 
what we mean when we say that hospitality, in his own 
home no less than in the Waldorf, is something warm. 
In ing and human that survives scientific detachment 
And it is that ability to preserve the human touch, 
in spite of all our clockwork schedules and efficiency, 
that gives the Waldorf its unicjue reputation for main- 
laining dose, cordial and communicable contacts 
with Its patrons 

Besides, this year, when you come to New York, 

Voil'll get so much science at THE FAIR, that it’ll be a 
genuine relief each day to return to the hospitality 
of The Waldorf-Astoria' 

THK 

WALDORF-ASTORIA 

PARK AVIMI 491II TO 50TH NEW YORK 

THE MOST EXTENSIVELY AIR-CONDITIONED 
HOTEL IN THE WORLD 

. 
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tamed some chemical substance 
offensive to all insects Scientists 
have sought such a chemical but 
never have found one. 

There are chemicals effective 
against certain insects, but dif¬ 
ferences m sense of smell among 
insects appear to be as great as 
among the higher animals, says 
Bishopp, who studies insects that 
affect man and animals Don’t put 
too much faith in chemical repel¬ 
lents or any other single type of 
protection against all insect pests, 
he advises 


DUPLICATORS 

New Method for Making Employs 
Photochemical Stencils 

A NEW method of making duplicate 
copies of line drawings m quantity 
has recently been developed by A 
B Dick Company, makers of the 
Mimeograph duplicator The new 
Mimeograph photochemical printer 



Drawing duplicator 


makes possible quick, accurate 
transference of any opaque draw¬ 
ing to a stencil sheet for black-and- 
white reproduction 

The chief element of the printer 
IS a new cool, brilliant light source, 
unvarying in intensity, with re¬ 
markably low consumption of 
electricity and dependably constant 
results Around the evenly distrib¬ 
uted light-tubmg is a heavy, un¬ 
breakable transparent cylinder 
free of blemishes that might affect 
the exposure of the stencil sheet 

To make the photochemical 
stencil, it is first made light-sensi- 
tive with sensitizing solution Next, 
the original tracing and the stencil 
sheet are exposed to light m the 
printer By this exposure the image 
on the tracing is transferred to the 
sensitized stencil sheet in a single 
step The stencil is then developed 
on the developing plate and placed 
on the Mimeograph duplicator for 
black-and-white reproduction of 
dozens or hundreds of copies, as de¬ 
sired. 

The time of the procedure, from 
finished drawing to finished copies, 
IS generally less than 25 minutes 
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Price of materials for producing 
the stencil—including the stencil 
sheet—IS less than 25 cents 

Any size drawing up to 7 Vi by 14 
inches, on paper not larger than 
by 16 inches, may be used as an 
original The only requirement is 
that the image on the original be 
thoroughly opaque and the exact 
size desired in the finished copies 
India ink tracings on translucent 
cloth or papei are recommended 
for best results Typewritten mat¬ 
ter cannot be reproduced on the 
photochemical stencil 

The photochemical printer is 
portable and may be used in 
mechanical aits and music depart¬ 
ments of schools, engineer’s offices, 
and factories A few suggested ap¬ 
plications aie quantity duplication 
of tracings for engineering, pro¬ 
duction, and sales engineering de¬ 
partments, election and installa¬ 
tion diagrams, graphic instructions 
of all kinds, technical illustiations 
foi parts and instructional catalogs 
The pnntei requiies alteinating 
current. 60-cycle, 110 volts 

PAINT DRYER 

Inira-Red Lamps 
Givsn New Job 

More and moie aie infra-ied rays 
being utilized for finish-drying 
purposes These heat rays in suit¬ 
able reflectors have been utilized 
foi seveial years to dry very 
rapidly the lacquers on, for ex¬ 
ample, automobile bodies Now 
small infra-ied lamps have been 
given the job of drying many things 
around the home At the flick of a 
switch the housewife may soon tuin 
on lamps to diy the family washing 
quickly and economically, cook 



Infrs-red dries pslnt quickly 



CAIV MAI\ REACH BEYIIIVI) THE VEIL? 


On the Edge of Eternity 


S ocuihE and vet so far from 
the source of all is mail 
Are we allowed hut a Heetmg 
giaiue at the imiversH- just a 
ooiiw iou'« intenni on the stage 
of life u hruf IvKik at the set¬ 
ting till' stage, and our fellow 
plavers' Must each iinnute he 
lived regardless of what it af¬ 
fords or eun life he an tntelli- 
genl rlioirr a time well used to 
gam a desireil end-' N'ot alone 
III till vapors of test tiihos, or 
tlu mistv vokIs of the tidescope, 
w ill mail 6iid the answer to the 
riddle of life and that loiirse of 
living which hrings nmsterv of 
self and happiness but in the 
depths of his own being 


services and success in anv en¬ 
terprise 

Therefore, let the Roxicrucians 
(not a religions organization), 
and age-old, world-wiile frater 
mtv, reveal to vou tlu simple 
metliods used hv the sages and 
master thinker.s of vori for 
shaping the elcnieiits of voiir 
environment into a world of 
personal achievement I'liis 
knowledge goc's heyoml mire 
faith or belief It is the ageless 
siieiiee of life, wliieli h.is ac- 
eoiinted for most of tin world’s 
grialest thinkers and doers 

ACdEl'T THIS r.lFT HOOK 


The surges of self which the 
emotions well up within you, 
the flashes of intuition which 
break through vour couscioiis- 
nps.s in spite of superfluous in¬ 
terests are the signs w hich point 
a wav to eontuet with infinity 
— the primary cause of all Cer¬ 
tainly you are not —nor are men 
generally averse to brilliance 
of mind tocrcativ'c idea,s which 
make for aveomplishmenl. and 
have their worldlv eounlerpurt 
in demands for your personal 


The R08ICRUC1AN8, (AMORC) 8AN JUHE, CALIF. (/v«t. 
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Lowell Thomas 


News Commenlaior 

No man in public life baa a greater responai- 
biiity than the newa commentator Uncounted 
milliona honor Lowell Thomas for hia clean- 
cut commentary on world newa via acreen 
and radio, and for his deep respect for an 
enormous public conhdence 
Mi Tkomu' wstah u a Lona>n*s Chronoersph 

IlEWIIlllllMtSIliaillED mis 
TiEniinMisimiiEiNiTci 

Longines watches have enjoyed an increas¬ 
ing world prestige lor almost three-quarters 
of a century In this period Longines watches 
have won 10 world's fair grand prises, 28 
gold medals and more honors lor accuracy 
than any other timepiece Today, m 77 coun¬ 
tries, the world's most honored hands wear 
Longines, the world's most honored watch 
Exceptional in quality, in beauty and in 
value are Longines 'Hall of Fame' watches, 
featured by Longines jewelers this year 
They have the world-famous Longines 17 
)ewel movement and are urulormly priced 
at $69 50 Authentic Longines watches as 
low as $37 50 at authorized ]ewelers 
LONGINES-WITTNAUER WATCH CO., INC. 
580 FIFTH AVENUE, NEW YORK, N.Y. 



food, or heal a room or an entire 
house in cold weather. 

Our accompanying illustration, 
used through the courtesy of West- 
inghouse, shows a particularly im¬ 
portant use of such lamps for dry¬ 
ing interior paints. In such use, 
household annoyance due to le- 
painting is greatly reduced, or an 
apartment is made ready more 
quickly for incoming tenants 
Furthermore, the paint is dried so 
quickly that there is little chance 
for dust settling on the surface 

NAVIGATION TABLES 

New Method Decreases 
Computation, Simplifies Study 

A SIMPLIFIED method of determin¬ 
ing the position of a ship or an air¬ 
plane, eliminating nearly all the 
involved mathematical computa¬ 
tion of older procedures, is now 
available for ocean commerce and 
modern, high speed, air transporta¬ 
tion. 

This new method is based on the 
use of navigation tables which are 
being computed and assembled by 
the Work Projects Adminstration 
in co-operation with the Hydro- 
graphic Office of the United States 
Navy WPA workers, under the 
supervision of the Hydrographic 
office, have assembled the tables 
in volumes covering 10 degrees of 
latitude, usable in both the south¬ 
ern and northern hemispheres 
Four volumes of this work are 
available to navigators, while a 
fifth will be available this year 

Under ordinary conditions, a 
training period of at least eight 
months is necessary to develop 
facility m navigation With the 
new tables, it is estimated that the 
training period can be reduced to 
about six weeks. By using this new 
aid—called “H O 214—Tables of 


Computed Altitude and Azimuth” 
—a navigator either at sea or in 
the air can find immediately the 
altitude angle and azimuth, or 
bearing, which correspond to his 
assumed latitude and longitude 
without having to compute it 

All U. S Government services, 
including the U S Navy, Coast 
Guard, Army Air Corps, and the 
Coast and Geodetic Survey, are 
now using these tables in their 
navigation and scientific work 
while an mcreasing number of 
private seamen, yachtsmen, and 
aviators of all nations are finding 
the easier method valuable 

DRAFTING CAMERA 

Huge Machine Copies Large 
Drawings Quickly 

An important new process by 
which engineeiing drawings aie 
directly reproduced, photographi¬ 
cally, on nearly any kind of surface 
(metal, wood, cloth, and paper, to 
mention a few) has been an¬ 
nounced by The Glenn L Martin 
Company This nev/ process is 
credited with much responsibility 
for the factory’s mass-production 
methods in building airplanes, and 
is expected to have wide applica¬ 
tion in many other industries 

An heroic-scale camera snaps 
pictures of large drawings, the 
negatives are developed, and the 
images projected back to large 
sheets of aluminum alloy sensi¬ 
tized with a special emulsion 
When such a sheet (maximum 
standard size used is 10 by 5 feet, 
but it could be larger) is placed in 
huge developmg tanks, the draw¬ 
ing appears in all its preciseness on 
the surface in exact scale—or in 
fractional or multiple scales, if so 
desired 

Thus there can be produced m 
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Lookinc throarh the rUnt cam¬ 
era with which photo prints are 
made on metal, wood, and so on 


a matter of minutes any numbei of 
drawings which might have re¬ 
quired days in redrafting The 
company saved more than $80,000 
last year in drafting alone Engi¬ 
neering work IS speeded tremen¬ 
dously Tool designing and tool 
making gets under way more 
rapidly and more accurately Pro¬ 
duction preparation starts quicker 
and changes are made more rapid¬ 
ly And because there are plenty 
of the exact-scale drawings avail¬ 
able, the whole effort of the sev¬ 
eral vital departments is co-ordi¬ 
nated, all of which adds up to 
incomputable savings 

The versatile process has many 
other uses in the plant Where an 
experimental airplane is to be 
built, the master drawings, abso¬ 
lutely accurate in every detail, can 
be photographed directly onto the 
metal of which the ship is to be 
constructed and the parts cut di¬ 
rectly from the material itself If a 
wind-tunnel or water basin model 
of a projected airplane is desired, 
it is only necessary to call on the 
camera to scale down the lines in¬ 
stantly from full size to an eighth, 
or tenth, or any other fraction of 
the full size An easy calibration 
of the camera turns the trick, sav¬ 
ing perhaps weeks of redrawing to 
scale 

SOIL MOISTURE 

Simple Test for Water 
In Form Soil 

A BLOCK of plaster of Pans the 
size of a match box, some wire, and 
a small electrical apparatus so 
simple to operate that no training 
is required, are all a farmer now 
needs to determine the amount of 
water in his soil. The new method 
of measuring moisture in the 


ground was developed by the soils 
section of Michigan State College 
A contmuous measurement of soil 
moisture changes can be made by 
the process without disturbing 
either the soil or the crop 

In this novel approach to agro¬ 
nomic and irrigation problems, a 
block of plaster with attached 
wires IS buried in the ground and 
allowed to absorb water until an 
equijibnum between it and the soil 
IS established By using an ordi¬ 
nary piece of electrical equipment 
known as a Wheatstone bridge, a 
measurement is then taken of the 
amount of resistance to electricity 
offered by the block 

Since water contained in soil 
readily conducts electricity, the 
greater the amount of moisture 
present the wetter the plaster and 
the less the resistance If the 
giound IS dry, the block offers 
greater resistance Many absorp¬ 
tion blocks may be distributed over 
the growing area at various depths 
to provide a complete picture of 
water fluctuations and movements 
within the soil and to furnish 
numerous control points 

The lead wires can be buried 
below tillage depth When a mea¬ 
surement IS desired, the block is 
connected to the bridge and the 
resistance can be determined in 
fiom 20 to 30 seconds The elec- 
tiical apparatus, being portable, 
can be used with any number of 
absorption blocks 

When the resistance of the ab¬ 
sorption block becomes constant at 
about 400 to 600 ohms, the soil in 
which it is imbedded is holding 
about the maximum amount of 
moisture desirable for the grow'th 
of most plants On the other ex¬ 
treme, as the resistance of the block 
passes to 60,000 ohms, soil moisture 
is approaching a minimum level 
with regard to plant requirements 
Few plants will thrive in this dry 
soil and most plants wilt if more 
moisture is lost 

RIVETS 

Explosive Forms Heads Without 
Backing Up 

In constructing such machines as 
tanks and airplanes it is often 
necessary to rivet the shell at 
points where it is impossible for 
someone to back up the rivet in 
order to form a head As long ago 
as 1937 the German Heinkel con¬ 
cern partially solved this problem 
by production of a hollow rivet 
containing an e^Cplosive This rivet 
was to be inserted in the rivet hole 
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from the outside and, when heated, 
)t exploded to form a shank inside 
to hold the plates together How¬ 
ever, the explosive corroded the 
opposite surface of the plate and 
the cost was high Furthermore, 
Heinkel bombers shot down in 
England show that such explosive 
nvets are far from uniform and 
are used only in unstressed parts 
The DuPont company has im¬ 
proved upon the explosive rivets 
by developing an explosive powder 
which gives complete uniformity of 
explosive force and, therefore, 
uniformity of the rivet heads that 
are formed by that force This 
powder is said to be non-corrosive 
and the cost works out at about 
three cents per rivet Riveting is 
done with a simple electric or 
benzine heating gun, the time for 
each rivet being about 1 Vz seconds 
Besides facilitating construction, 
these rivets may also be used 
effectively in lepair work A hole 
made by a bullet or a shell frag¬ 
ment might be trimmed out of a 
plane wmg, a patch fitted in place, 
and fastened tightly by means of 
these rivets 

"MAGIC" LANTERN 

Visual Aid Throws 
Stereoscopic Pictures 

FOR the first time in the history of 
the manufacture of visual aids foi 
selling and teaching, an automatic 
projectoi for showing glass slides 
in three dimensions is now being 
made It is the Real Life Projectoi 
of the Three Dimension Corpora¬ 
tion Slide pictures projected from 
this machine onto a screen and 
viewed through Polaroid spectacles 
give an appearance of true depth 
The machine is entirely auto¬ 
matic in its operation, feeding 
automatically all the slides in a 
tray holding 35 When that is 



"Magic” lantern up-to-date 


empty, it may be instantly replaced 
with another fully loaded 

Business executives interested in 
showing the true contours of pro¬ 
ducts, the true color of finishes, or 
the true texture of fabrics and sur¬ 
faces, might use this device to ad¬ 
vantage In lectures of many kinds 
and in many fields of education it 
would prove a welcome aid to the 
speaker or teacher. 

PLUG-IN X-RAY 

Portable Machine Has 
High Copactty 

Portable and shock-proof yet 
having the 80,000-volt capacity of 
much larger standard machines, a 
new X-ray machine introduced by 



Portable X-ray 


Profession Equipment Company 
promises to perform jobs hitherto 
impossible because of the bulk of 
older equipment It was designed 
and assembled with the co-opera¬ 
tion of C E Waltman and Asso¬ 
ciates. 

The new machine is demountable 
and easily portable in two small 
carrying cases, the total weight 
being only 64 pounds It plugs into 
a regular electrical outlet 

BATTERY TESTER 

Pock*t-«ize for Serviceman 

A POCKET-SIZE battery tester to 
meet the need for a compact, inex¬ 
pensive unit for correct testing of 
dry batteries under load, has just 
been announced Made by Weston 
Electrical Instrument Corporation, 
the new unit will be of particular 
interest to radio servicemen whose 
tube checkers do not contain pro¬ 
vision for this important new test 
requirement, or wherever else dry 
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batleries should be tested under 
load 

The pocket-size unit has been de¬ 
signed to fulfil the fundamental 
requirements for correct battery 
testing, that is, when the battery 
shows “good” on the instrument 



To test dry cells under load 


scale, It will be capable of deliver¬ 
ing sufficient potential when under 
full load 

In order to facilitate new battery 
sales and replacements, the scale 
consists simply of a “Replace — 
Good” indication, uncomplicated 
by voltage indications, which might 
be confusing to the layman Pm 
jacks are provided for the different 
battery voltages encountered — 
1 5, 4 5, 6, 7 5, 45, and 90 volts 

TRACING PAPER 

Better Blue-Printa 
From Pencil Sketches 

Draftsmen often have occasion to 
make relatively complete drawings 
on tracing paper in pencil When 
blue-prints are made from these, 
however, the lines are usually very 
weak and never completely satis¬ 
factory The Frederick Post Com¬ 
pany has developed a new paper 
called PTM which not only gives 
greater depth and blackness to the 
pencil line but also is more trans¬ 
parent than ordinary tracing paper 
The surface of this sheet is dull and 
has a sharp but very fine “tooth ” 

WAR GASOLINE 

It is figured that one day’s opera¬ 
tion of a fleet of bombing and pur¬ 
suit planes necessitates the con¬ 
sumption of an amount of motor 
fuel sufficient to operate 3000 
American passenger cars for a full 
year' 

Data show that 2400 bombers 
consume about 288,000 gallons per 
hour, 1600 pursuit planes consume 


160,000 gallons pei houi Total 
daily consumption, on the basis of 
five hours in the air, exceeds two 
and one-quarter million gallons of 
fuel 

Consumption by tanks, trucks, 
armored cais, motorcycles, and 
other motorized equipment is be¬ 
lieved to be even greater —Amer¬ 
ican Petroleum Institute 

RUST PROOF NAIL 

Unique Deaiqn For Boots 
Out-Holds Screw 

A NEW rust-proof nail of odd and 
unique design, developed foi the 
boat-building industry, has le- 
vealed in a senes of tests an un¬ 
usual combination of properties 
which indicate its value foi a wide 
1 ange of industries where coiiosion 
is encountered In a special demon¬ 
stration for naval architects it out- 
held a screw 

The nail is made of Monel and 
its holding power is derived from a 
senes of sharp annulai rings 
rolled-on in manufacturing opera¬ 
tions These rings are sharp and 
set at such an angle that in driving 



Annular rlnfs, roUed-on, elve 
nails unusual holding qualities 


they won’t disrupt the fibers of the 
wood The nail can be driven 
quickly without drilling a pilot 
hole—even into oak—and it re¬ 
quires no clinching 

Another feature of this new nail 
is an exceptionally heavy head, m 
the case of a two-inch nail, the 
head is 5/16 of an inch in diameter 
and 1/16 of an inch thick The 
heads are two gages heavier than 
in wire nails of corresponding 
lengths 

An outstanding property of the 
nail is that it is permanently rust 
proof and highly resistant to salt 
water and other agents of corro¬ 
sion. including tannic acid Thus 
It will not produce a stain to dis¬ 
color the wood into which it is 
driven 
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Experimental and Model Work 

Fine Iniinjments and Fine Machloery 
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Push the Button — 

Out Comes the Film 
from the new 

SECO EJECTOR 
FILM LIBRARY 

(lor 8 and 16 mm movl* real* and cans) 

Compact, convenient, tafe storage 
for your movie films. In use, select 
the film you want, push the button, 
and the selected film it automatically 

All steel welded construction makes 
this Film Library strong and dust- 
proof, safety catch and key lock 
protect fiimi. 

For greater filing convenience, there 
IS an outside and an inside removable 
index, uniform recesses for stacking, 
and a full length hinge. 

The Deco Film Library is hand 
tomely finished in a durable brown 
wrinkle finish, has a recessed carry¬ 
ing handle and felt feet 



8 mm CHEST 

Capacitv—12—200 ft reels with or 

* 3.95 

16 mm CHEST 

Capacity—12—400 ft reels with or 
without cans 

* 4.75 

MAIL ORDERS FILLED 
INCLUDE POSTAGE WITH 
REMITTANCE 
WRITE DEPT S-A. 



33ND $T , NEAR 4TH AVE , NEW YORK 


World’s Largest Camera Store 
Built on Square Dealing 


Careen in Photography 

OBBIES frequently lead enthusiasts 
to full-time trades and professions. 
This IS particularly true of photogra¬ 
phy, especially since it may often be 
used in combination with some other 
activity either m an auxiliary capacity 
or as the main vocation Some of the 
numeious fields in which photography 
plays or can be made to play an im¬ 
portant part were discussed at a lecent 
Conference on Photography held in 
New York City under the auspices of 
the Institute of Women’s Professional 
Relations, of Connecticut College 
Although slanted from the point of 
view of the girl graduate in search of 



a job, most of the speakers described 
the requirements and opportunities 
in their several fields as they applied 
to all beginners without regard to sex 
More than 20 major photographic 
fields were discussed by authorities 
m each field, but the general opinion 
seemed to be that the photographer 
who desires to make a success of his 
chosen profession must have a good 
technical training, good general back¬ 
ground, and a good knowledge of the 
particular field in which he expects 
to work In addition to mastering the 
technical problems of photography in 
his field, said Roy E Stryker, Chief, 
Historical Section, Bureau of Infor¬ 
mation, Farm Security Administra¬ 
tion, the photographer “must recog¬ 
nize that photography is a product of 
the intellect rather than a product of 
mechanical skill ’’ Mr Stryker, cover¬ 
ing the subject of “Photography in 
Social Science Research,” sadd. “In 
order for the Farm Security Adminis¬ 
tration photographers to do their 
camera reporting they must be some¬ 
thing of sociologists, economists, his¬ 
torians That they be expert camera 
craftsmen is taken for granted. That 
they have a good general background 
coupled with the faculty for acquiring 
a working knowledge of a variety of 
subjects IS essential ” 


DESCHIN. A.R.P.S. 

Nor did the speakers fail to warn 
prospects that photography is not easy 
work, pEirticularly in the news-picture 
field. “Camera work has its share of 
heartaches and disappointments,” 
said William Eckenberg, of New York 
Times Rotogravure. “One must be 
ready at any and all times to work 
24 hours and more at a stretch and 
often go without food News photog¬ 
raphers must be hardy enough to 
withstand alt kinds of weather and 
abuse. Mimy of them have sacrificed 
home life and even life itself, in the 
pursuit of news pictures ” 

To beginners looking for an open¬ 
ing, Miss Jackie Martin, ARPS, 
Photographer and Art Director of the 
Washington Times-Herald, speaking 
on “News Photography and Photo- 
Editing,” gave the following sound 
advice 

“I should think the best chance for 
a job would be a small finisher or 
portrait studio, free lancing for papers 
or magazines (this very small pick¬ 
ings, however), join camera clubs, 
submit prints for exhibits, get jobs m 
photo stores which are hopping up 
like mushrooms Develop ability to 
write and make pictures, for the com¬ 
ing of tabloid type or caption type of 
story makes that an ideal combination 
I think the big thing is to learn about 
photography, be trained, and the 
opportunity to work at it will follow ” 

Although the conference was slated 
to discuss photography as a means of 
recreation as well as a profession and 
an adjunct, only one speaker discussed 
the recreational aspect This was 
Frank Liuni, president of The Photo¬ 
graphic Society of America and The 
Metropolitan Camera Club Council, 
who described photography as “an 
indispensable adjunct to a wider en¬ 
joyment of life, even if one does not 
aspire to technical or artistic excel¬ 
lence ” 

The value of a good working knowl- 
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edge and scientific background in the 
particular field chosen by the photog¬ 
rapher was patent in the very subjects 
discussed by the various speakers 
These included papers on photography 
in biology and medicine, by Earle B. 
Perkins, director, Rutgers University, 
Department of Biophotography, 
chemistry, by Wanda K Farr, direc¬ 
tor, Cellulose Department of the 
Chemical Foundation, Boyce Thomp¬ 
son Institute for Plant Research, Inc . 
“Photography in Industrial Research,” 
by John Mills, director of publications. 
Bell Telephone Laboratories, “Cine- 
manalysis A Psychological Research 
Technique,” by Dr Arnold Gesell, 
director of The Clinic of Child Devel¬ 
opment at Yale Umversity, “Guidance 
Through Visual Expression,” by 
Evelyn S Brown, of Harmon Foimda- 
tion. New York City, “Cinematogra¬ 
phy in Graduate Studies,” by Robert 
Chambers, of New York University 
Other subjects covered included 
“Aerial Photography as a Profession,” 
by William H. Meyer, Jr, general 
manager, Fairchild Aerial Surveys, 
Inc , “Photography in Advertising,” 
by Walter B Geoghagen, president of 
the Art Directois Club, “Civic Docu¬ 
mentary History,” by Berenice Ab¬ 
bott, “Theatiicdl Photography,” by 
Floience Vandamm, FRPS, a talk 
on photography as a piofession by 
Wynn Richaids, “Women’s Oppor- 



Adjnnot: Social 


tunitles in Public Service Film and 
Photo Agencies,” by Arch A Mersey, 
assistant director. United States Film 
Service; "Photography in the Li¬ 
brary,” by Ralph H Carruthers, in 
charge of Photographic Service at 
New York Public Library, talks on 
various aspects of museum photog¬ 
raphy by G Lauder Greenway, assist¬ 
ant secretary. The Metropohtan Mu¬ 
seum of Art, Beaumont Newhall, The 
Museum of Modem Art, New York, 
and Iris Barry, curator. The Museum 
of Modern Art Film Library; “The 
Teaching of Photography,” by Frank¬ 
lin J. Keller, principal, Metropolitan 
Vocational High School; ‘‘Photogra¬ 
phy in Education, Educational Pho¬ 
tography and Teaching Photography,” 



Recreation: Hobby 


by Adrian Ter Louw, Eastman Kodak 
Company Talks by Edward Steichen 
and Fairfield Osborn were discussed 
in a previous issue 

Moral: Use a Stop Both 

you allow light to fall on film be- 
foie It has been fixed, the inevitable 
consequence is a completely ruined 
film At least, that’s the way we have 
all been taught However, all is not 
necessarily lost in such circumstances, 
as witness the experience of a friend 
who did that very thing and yet saved 
the day Aftei developing the film he 
poured the developer solution out of 
the tank and poured in the stop bath 
Then he was interrupted by visitors 
and upon returning to the tank forgot 
that the film was in the stop bath, not 
the fixer, and opened the tank He 
removed the films (he was developing 
film pack) from the tank and found 
tlie tell-tale milkiness that indicated 
the films had not been fixed He 
washed the films anyway and let them 
dry About a week Intcr('), he at¬ 
tempted to mend matters by immers¬ 
ing the negatives m the fixer even at 
that late date, since there was nothing 
to lose and everything to gain The 
result surprised him The films 
“cleared” and became printable nega¬ 
tives All thanks, of course, is due to 
the use of a fresh stop bath, which 
arrested development and turned 
failure into success 

Fine Groin, Germain 

D FSiGNtD by Morns Germain, 
ARPS, “as a foolproof de¬ 
veloper for students and serious 
minded amateur photographers whose 
efforts in compounding photo-chem¬ 
ical solutions need encouragement," 
his fine-grain formula, given below, 
has met with popular favor with 
amateur and professional photog¬ 
raphers alike. 

Water (125“ F or 

52“ C) 32 oz or 1000 ct 

Metol Va oz or 7 gm 

Sodium Sulfite . 2^4 oz or 70 gm 

Paraphenylene- 

diamlne (base) Vi oz or 7 gm 

Glycin Vi oz or 7 gm. 

Mr Germain, who Is Technical Ad¬ 
visor for Penn Camera Exchange, New 
York City, gives the following instruc¬ 
tions' “The use of distilled water is 
preferred Dissolve the chemicals in 
the order listed- Use without dilution 
For replemsher, use the same formula 
Thirty-two ounces of this formula will 





Filmo Auto Master 


WITH TURRET HEAD 


BY BILL i HOWILL 

• Rotate the turret of this newest member 
of a new hoe of motion picture cameras, 
anil any one of three lenses mounted on the 
turret and tts matching vieufinder are placed 
in photographic position Loading can be 
done in three seconds—no threading of film 
Positive-type viewfinder provides excep¬ 
tionally brilliant image—uitf/ you tte, you 
A built-in exposure chart gives read 
mgs, at a single setting, for both color and 
black-and-white film 

Precision built by the makers of Holly 
wood's professional equipment with 

four speeds, including slow motion with 

fast, color-corrected lens with single 
frame exTOsure for animation work and 

every other advanced feature, filmo Auto 

Master provides versatility that marches the 
most advanced skill See it at vour dealer's— 
or mail the coupon for deiails Bell & Howell 
Company, Chicago, New York, Hollywood, 
London Established 190’’. 


rame Aaf* tBmtaur—illaitraled above wsih untaut 
new Steady-Strap Handle, bai ftlm speeds of lA jZ, 
4S, and 64 (slow motion) and Tayler-U^son F 27 


BE^LL^fc HOWELL t.OMPANY 
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KMATEVI PHOTOGRAPHY COMTEST 

[For Complete Conteat RuIm, Sm Page 94, August 1940 Scientific American] 


OVER 


$1200 

IN PRIZES 


36 PRIZES 
PLUS 

Three Special 
Awardc 


I N this year’s contest, prints may be entered in any or 
all of the three groups listed below. In accordance 
with the rules In addition to the seven major prizes 
and five honorable mentions, there will be three SPE¬ 
CIAL AWARDS that will be accorded to the three out¬ 
standing photographs among the 36 prize winners 
These spectal awards will be given in addition to the 
regular prizes that the pictures win. 


DIVISIONS IN WHICH PRINTS MAY BE ENTERED 
Division 1 Human interest, including camera studies of people 
animals, and so on Pot traits will be grouped in this division 
Division 2. Landscapes, including all scenic views, seascapes, and 
so on 

Division 3 Action, including all types of photographs in which 
action IS the predominating feature. 


THE PRIZES 


1st. Three )125L0NGiNES. Corona¬ 
tion Model. Solid Gold, Men's Wrist 
Watches. 

2nd. Three $85 L6NGINES. Pre¬ 
sentation Model, Solid Geld. Men's 
Wrist Watches. 

3rd. Three FEDERAL No. 246 
Photo Enlargers (List Price $48.50). 


4th. Three FEDERAL No. 345 
Photo Enlargers (List Price $42.50). 

5th. Three PIERCE CHRONOGRAPH 
Man’s Wrist Watches (List Price 
$19.75). 

6th. Three BERMAN-MEYERS Flash 
Guns complete with case (List 
price $15). 


7th. Three FINK-ROSELIEVE Vaporators 
(List price $12.50) 

HONORABLE MENTION 3rd. Three Raygram Wood-Chrome 
Tripods. 

1st 'Three FHnk-Roselieye “Hi-Spot" 4^,, Flnk-Roselieve Audibie 

Hollywood type spotlights. Timers 

2nd Three Mimosa Perkino devel- 5th. Three Flnk-Roeelleve Satin- 
oping tanks. Chrome Range Finders. 


THREE SPECIAL AWARDS! 

Winning picture.s in the three divisions will be grouped and 
judged further to determine which three of them shall be 
considered as the best in the entire contest To the contestants 
who entered these three photographs will be presented the 
following special awards 

Ist. One No. 715 Weston Exposure Meter (List price $24.) 

2nd. One No. 650 Weston Exposure Meter (List price $19.95.) 
3rd. One No. 850 Weston Exposure Meter (List price $15.50.) 


THE JUDGES; 

McClelland Barclay, artist T J Maloney, editor of U 8 Camera 

Ivan Dmitri, artist and photographer Robert Tarnall Richie, photographer 

AddroBs cdl Entrloa to 

Photoqraph Contest Editor. Scientific American 

24 W«Bt 40th Street New York, N. Y. 
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develop 12 to 18 five-foot rolls of 35 
mm film or its equivalent in area The 
developer should be filtered after 
compounding and again thereafter, 
each time before use This will msure 
against ‘pm holes’ from foreign mat¬ 
ter or normal precipitates that may 
be present in the developer solution ’’ 
Among the advantages listed for 
this developer are good keeping quali¬ 
ties, maintenance of energy over a 
longer period of time with consistent 
use, no extra exposure compensation 
required Developing time is 8 to 10 
minutes for film having Weston rating 
under 50, 12 to 15 minutes for Weston 
rating above 50 

One Subject 
Mcmy Pictures 

T he most obv lous truths of photog¬ 
raphy ha\e to be repeated now and 
then because people seem to forget 
them so easily As a result, they over¬ 
look pictures that are right before 
their eyes, but take some study to see 
One of these truths is that a single 
.subject may offer more than one shot 
Mrs Alterman, of Mount Vernon, 
New Yoik, may have been thinking 
along these lines, or perhaps it was 
simply because she liked the particu¬ 
lar spot, when she planned and shot a 
series of pictures around a certain 
wood fence 

Two of these pictures are repro¬ 
duced here Each one is distinctly 
different fiom the othei It was just 
a matter of changing the viewpoint 
Personally, we like the close-up shot 
better than the "long’’ shot of the 
fence But that is just a matter of 
opinion In any event, a senes would 
necessarily call for the inclusion of 
whole subject in at least one of the 
pictures, which may then be supple¬ 
mented by close-up views of details 
In addition to viewpoint, there is 
also the opportunity of photographing 
the subject in different seasons Mrs 
Alterman has done this as well, pho¬ 
tographing the scene in the fall and 
again in the winter with snow instead 
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. . . and from another 


of fallen leaves- to identify the season 
This kind of photogiaphy is a sort 
of exercise which every woikei 
should now and then indulge in oven 
if he never shows the results It is the 
kind of experimentation that will 
stand him m good stead when the 
“real picture” comes along 

Solution Bottles 

R ecently we came across some empty 
gallon size brown bottles used by 
manufacturing chemists for packag¬ 
ing their chemicals, that struck us as 
being admirably suited foi storing or 
mixing photographic solutions The 
large Bakelite thieaded cap is about 
an inch deep, has a wax coating at the 
bottom of the cap to preserve the 
contents of the bottle, and the neck 
of the bottle is designed with an in¬ 
denture at the edge to hold the bottle 
on the rim of the graduate or bottle 
into which the solution is poured 
If you have a chemist friend by all 
means get him to let you have one 
or more of these bottles as he empties 
them If he can spare them, of course 
They seem ideal for mixing large 
quantities of solution for distribution 
among several smaller bottles, or 
even for storing solutions One worker 
mixed a gallon of paper developer in 
one of these and used the bottle for 
storage Although he kept pouring 
from the bottle occasionally over the 
coUTBC of several months, gradually 
depleting it, there seemed no evidence 
of serious oxidation 

Daumier and Candid Photography 

C OMMENTING on a group of Daumier's 
sketches as paralleled in the work 
of some of today's candid photogra¬ 
phers, Ralph Steiner, writing in a 
recent issue of PM, remarked on the 
simileurity in viewpoint of the artist 
and the photographer 
“The candid camera photographer 
today can catch m a fraction of a 
second a gesture, an expression or a 
pose that the painter may labor over 


for hours,” writes Mr. Steiner. “But 
just because the painter works slowly, 
he is more likely to choose significant 
gestures—ones that express the rela¬ 
tionship of people to each other, or 
that express their feelings, thoughts, 
characters 

"This should be the job of the can¬ 
did photographer also, but too often 
today he is interested only m the fact 
that he can take the picture at a 
1/1000th of a second, and catch an 
accidental gesture, like the politician 
de-waxmg his car 

“The good candid photographer 
should play the same part as a re¬ 
corder of human thoughts and feel¬ 
ings as a painter such as Daumier 
played for his time ” 


Kolort Contest 

M ore than $500 in merchandise prizes 
is offered by The Kalart Company, 
Inc, 915 Broadway, New York, N Y , 
for pictures taken with a Kalart Spieed 
Flash, both outdoors by the Synchro- 
Sunlight method, and indoors This 
year's contest, which is wider in scope 
than in former years, offers a total of 
35 grand prizes including an Anni¬ 
versary Speed Graphic as the First 
Grand Prize, a Simmon Super Omega 
B Enlarger, a Solar Enlarger, a Fed¬ 
eral Enlarger, a Kalart Lens-Coupled 
Range Finder, and other prizes 
Any number of prints may be sub¬ 
mitted, either mounted or unmounted 
In addition to the 35 Grand Prizes, 
the Kalart company each month will 
award a case of Wabash flash bulbs 
and a new Kalart Concentrating Re¬ 
flector for the best photograph re¬ 
ceived during each of the following 
months August, September, October, 
and November All entries received 
up to and including the last day of 
these months are eligible for the 
monthly prizes Speed Flash photos 
winning monthly prizes will also be 
eligible for Grand Prizes 

The contest closes at midnight, De¬ 
cember 1. 1940 Entry blanks are 
available from photographic dealers 
or by writing to the company 


100 Years oi Progress 

A HUNDRED years ago and today in 
photography is strikingly Illustra¬ 
ted m this picture, which needs no 
caption A Daguerreotype camera 
that was all the rage a century ago 
looks crude and cumbersome to us 




foot to infinity 
for huge close-ups 
(macro photography) 
Color-corrected Proba- 
bl> the ideal telephotolens 
for general cine work Fast 
for rainy days, dim wood¬ 
lands, interiors At dealers 

COD) Money-back j 


WOLKNtlK OniUl CO , SU 


w O L li E N J 


BIG VALUES IN LAFAYETTE 
FILTERS. MOUNTS & SUNSHADES 
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todey, accustomed as we are to the 
finest of precision cameras The im¬ 
plication IS, of course, that we feel 
mighty proud of our accomplishment 
But we must consider that had it not 
been for the Daguerres of yesterday, 
photography might never have 
achieved what it enjoys today 

Window Roflactlons 

W HAT you see, you can photograph. 

This is not always appreciated by 
the amateur worker as much as it 
should be For example, a reflection in 
an open window of the sky opposite 



Reflection 


to that part of it which you happen to 
be facing, can be photographed, as it 
was in the accompanying illustration 
You will notice that the reflected pai t 
shows up bright and properly ex¬ 
posed, while the portions faced di¬ 
rectly by the lens are overprinted 
This IS, of course, due to the fact that 
the reflected buildings were lighted 
by the sun 


When completed, the announce¬ 
ment says, the club’s facilities “will 
include a studio fully equipped for 
black and white and color work, 
darkrooms and finishing rooms, lock¬ 
ers and dressing rooms, showers, 
beauty parlor and barber shop, pro¬ 
jection room and library, spacious 
and comfortable lounge, meeting 
room and exhibition room, dining 
room and kitchen, private bar, bridge 
and backgammon rooms.” The formal 
opening will be September 1st, 1940. 

Particulars may be obtained by 
writing to the club. 

Cut Film Sizes 

T hose who use the so-called by 
3ti-inch cut-film size will be inter¬ 
ested in the following letter recently 
received by this department from 
Lloyd E Varden, A R P S , of Agfa 
Ansco 

“It has come to our attention re¬ 
peatedly that there exists a general 
confusion in the two cut-sheet film 
sizes 2\<z by 3Vi-inch and 6 8 by 9 cm 
These two sizes, although representing 
a difference of only .06 of an inch in 
width and 04 of an inch in length, 
cannot be used interchangeably This 
applies both to the sheet film holders 
and to the film 

“All sheet films are normally cut 
slightly smaller than their stated 
dimensions, in order to make them fit 
easily and smoothly into their holders 
The actual sizes are standard among 
American film manufacturers Dis¬ 
crepancies that have arisen in sheet- 
film sizes have been due mostly to 
camera importations, but no trouble 
will result providing consumers make 
sure to get the right size for their 
particular camera ” 

• • • 

WHAT'S NEW 

In Photographic Equipment 


The Lens Qub 

D escribed as “the most unusual 
camera club m the world,” the 
Lens Club, whose headquarters are at 
195 West 46th Street, New York City, 
IS out for members The club hopes 
to secve as the national headquarters 
for the, professional photographer and 
pioneer in the industry Its first objec¬ 
tive, however, is to help its amateur 
members to perfect their technique 
and provide working facilities 

Chief responsibility for organizing 
the club is credited to Herbert Mit¬ 
chell, known as the “Photographer of 
Celebrities,” and a list of distm- 
guished names constitutes the Ad¬ 
visory Board. 

The club is characterized by its 
sponsors as “three clubs in one,” com¬ 
bining the best features of the camera 
club, the social club, and the luncheon 
and dinner club. The clubrooms are 
the former home of the Motion Pic¬ 
ture Club, occupying over 13,000 
square feet of space 


Dejur Versatile Enlargers Series 
will take m negative sizes from 
1 by 1 up to 5 by 7 Model now avail¬ 
able takes negatives 1 by 1 to 2y4 by 
3Vi. May be used as enlarger, camera 
for copying, camera for tabletop 
photography, camera for photomicro¬ 
graphy, camera for portrait and still 
life photography, for Kodachrome and 
other three-color work, for trans¬ 
parency projection at any angle Com¬ 
pletely ventilated housing utilizes 
“Aero-Teck” design permitting only 
minimum heat to reach negative 
plane. 

Lafayette Port-O-Lab Kit ($8.89, 
complete) Complete darkroom 
set-up for developing and contact 
printing in handy airplane-style lug¬ 
gage carrying case. Maker suggests 
its use for developing and printing 
test prints while “on location,” as well 
as convenience in small apartments 
where space is at premium Kit con¬ 
tains Bakelite roll-film tank lor all 
sizes from 35mm to 116 size roll film; 
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Amateur Photographers 

New Ways in Photocbaphy, by 
Jacob Detchin Eminently practical 
from every point of view, thia new 
book containa nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another. It covera the 
whole range of amateur photography, 
ditcnaaing auch thinga aa trick pho¬ 
tography, photomurala, retouching, 
infra-red, and a number of other eub- 
diviaiona that will not be found else¬ 
where in as clear and concise a man¬ 
ner. $2.85. 

So You Want to Take BErnta Pic- 
tubes, by A. P. Peck. A friendly, face- 
to-face chat with the camera owner 
who has his developin/t and printing 
done at the photo shops, ret wants to 
know enough about his camera and its 
uses to enable him intelligentlr to 
utilize It to best advantage. Over 200 
pages, dozens of illustrations S210. 

Universal Photo Almanac and Mar¬ 
ket Glide. How, when and what to 
photograph in order to make money 
with your camera, where to sell dif¬ 
ferent types of prints, $1 00. 

Amateur Film Making, by George H 
Sewell, A R P.S. Useful to the begin¬ 
ner as well as the expert movie maker 
Tells about films, cameras, exposure, 
film editing, story telling with the 
camera, and so on. Illustrated. tl 60. 

Champlin on Fine Grain, by Harry 
Champlin. A complete hand-book on 
the entire subject of fine grain, in 
eluding formulas and how to com¬ 
pound and use them. $2.10. 

Photochaphic Hints and Gadgets, 
by Fraprie and Jordan, How to make 
all kinds of photographic accessories, 
from film clips to cameras lo light 
ing equipment, and so on , 250 articles 
arid nearly 500 illuUrations. $3.60. 

Portrait Photography, by H. Wil- 
hams. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 
$4J5. 

Photographic Enlarging, by Frank¬ 
lin I. Jordan, F. R. P S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon- 
winners, show the value of correct 
technique, $3.60. 


Prices Quoted Include Postage 


IFa Can Supply Any Photographic 
Book in Print 


Scientific American 

24 West 40th Street New York City 
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printing frame, developmg trays, j 
contact paper, darkroom bulb, all 
chemicals and bottles necessary for 
complete work Carrying case meas¬ 
ures 20*4 inches long, 13 inches high 
and 7t'4 inches deep, weighs about 14 
pounds including materials 

Little Technical Library (50 cents 
per book) A second senes of 
books on various phases of practical 
photographic work, just issued by 
Ziff-Davis Publishing Company Each 
voltime covers a separate subject and 
IS written by a practical worker in the 
held The second series begins with 
book No 11, “Outdoor Photography,” 
by Samuel Grierson, and concludes 
with book No 20, “Darkroom Hand¬ 
book And Formulary” by Morns 
Germain, ARPS The others include 
No 12, “Indoor Photography” by 
Hillary G Bailey, F R P S . No 13, 
"Flash Photography.” by Russ Arnold, 
No 14, “Photographing Action,” by 
Victor De Palma, No 15, “Manual of | 
Enlarging,” by Stephen White, A R P. I 
S , No 16, “Miniature Camera Tech¬ 
nique” by Fenwick G Small, No 17, | 
"Photographic Lenses and Shutters,” I 
by Richard W St Clair, A R P S , No j 
18, “Photo Tricks and Effects,” by i 
Jacob Deschin, ARPS, and No 19, | 
“Selling Your Pictures,” by Kurt S 
Safranski Each book is bound in stiff | 
covers and contains about 25,000 ! 
words of text matter, illustrated 

Gem Filmolac (60 cents)- Preserva¬ 
tive for cme, still, and reversal 
film, against scratching, finger marks, 
brittleness, and curl 

Besble Closeup Combination Kit 
($3 75) For movie closeups of 
small objects, indoors and out De¬ 
signed to work with any movie camera 
1 in making closeups of flowers, sm.ill 
birds and animals, botanical details, 
insects, and so on Kit consists of tri¬ 
pod table, which also can be used with 
camera handle (supplied), adjustable 
lens holder, universally adaptable to 
any 8mm or 16mm camera, and two 
closeup auxiliary len.ses, giving sharp 
closeups of objects at distances of 10 
to 30 inches Additional lens aux¬ 
iliaries for other distances available 
in special assortment of six closeup 
lenses ($4) for distances 7, 12, 15, 18, 
24 and 27 inches 

Elkay Foto-Pure Water Filter 
($3 60 complete) Designed to re¬ 
move impurities in ordinary water 
May be attached to any faucet Out¬ 
side made of Bakelite Inside con¬ 
sists of senes of five metal screens, 
plus patented Cellulo fiber filtering 
disk. 

F-R Develochrome ($ 75 per 4-oz 
bottle, $ 75 per can special devel¬ 
oper) Direct color toning developer 
for prints, created by Anton Bruehl, 
well-known American photographer 
Permits development of print to a 
colored image m any one of six colors 
Variations of obtainable colors end¬ 
less, is manufacturer’s claim, “de- 
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CAMERA EXCHANGE 
ORIGINATORS 
• Since 1890 • 

REAL LOW PRICES 

IN NEW & USED 
CAMERAS (MOVIE OR STILL) 
PROJECTORS — ENLARGERS 
• ACCESSORIES • 

Llbtnl Tnd< In AllnwincK 
Writt your wtnti to D«pt SA-9 

NEW YORK CAMERA EXCH. 

1 IS FULTON ST. NEW YORE CITY 



MODERN 

PORTRAITURE 

By Stanley R. Jordan 

Adaptation of the technical 
methods of Hollywood to still por¬ 
traiture is the basis of Mr. Jordan’s 
latest book for the advanced ama¬ 
teur photographer. In it he presents 
complete details on all phases of 
portraiture photography, including 
equipment, lighting, make-up, pos¬ 
ing, and portraits of various types 
under varying conditions. The 
large number of illustrations, many 
with explanatory diagrams, leaves 
little to the reader’s imagination, 
guiding him through from begin¬ 
ning to end. (199 pages, 6 Vi by 9 
inches.) — ^3.10 postpaid. — 

For sale by 

SCIENTIFIC 

AMERICAN 

24 West 40th St., New York, N. Y. 
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It if Easy to Take 

BETTER PICTURES 

... if you know • few of the iimple 
fundamental requirement!. Once you find out how your camera worki, Icam 
how to make correct expoiurea, and master the basis of composition, your 
camera results will show immediate improvement. You need not wade through 
text books, dry treatises, in order to obtain this information. Into *'So You 
Want to Take Better Pictures,” the author, drawing on a varied experience 
in photography, has packed just the things you need to know. Questions 
and problems have been anticipated, answered in detail, for the camera 
owner who has his developing and printing done at the photo shops. Written 
as a running story of your camera and how best to use it. 

Chapter Summary What Your Camera Does, Equip¬ 
ment for Better Photography; Indoor and Outdoor 
Pictures; Portraits, Action Photography; Candid Pic¬ 
tures, Angle Photography; Color; Tricks with Your 
Camera; Troubles and How to Overcome Them. 

"SO YOU WANT TO TAKE BETTER PICTURES” 

By A. P. PECK 

Associate Editor, Scientific American 


JN the 210 pages (16 chapters) is all you 
need to know to guide you along the path 
to better photography. Dozens of illustra¬ 
tions help to explain the text. Board covers. 

Order direct from 

MUNN & CO., INC. 

24 West 40th Street New York City 


\ P«r 

' Copy 

(Plus 10 
> cents postage) 


Experimenters — Schools — Field Workers 


pending only on the ingenuity of the 
photographer." Available colors' 
three basic and three additional from 
which various combinations may be 
produced Colors are red, yellow, 
blue, sepia, sea green, snow blue. 

Saymon-Brown Rangk Finder ($15, 
including installation) Couples 
directly to lens standard of Speed 
Graphic, Bee Bee, Linhof, Ihagee, 
Recomar, Jewel, and similar cameras, 
as well as many postcard-size roll- 
film cameras Design correct optical 
balance of mirrors, which are made 
tamish-proof and permanent by same 
process used for observatory tele¬ 
scope minors, provides brilliant illu¬ 
mination of images even in adverse 
light or at night Center object of 
amber coloi to make quick, accurate 
matching of images for all distances 
from 3 feet to infinity Finder meas¬ 
ures Sts by % by % inches, weighs 
2 '.5 ounces Finished in satin chrome 
Guaranteed by makers Installation 
can be made through regular dealer 

Speedguns Deluxe “C” Jr and “C" 
Deluxe, for Miniature Speed 
Graphic and larger Speed Graphics, 
feature completely open bulb clamp, 
with positive ejector Head of gun 
redesigned for proof against rain 
Battery case fastened to camera by 
means of new bracket Flip of thumb 
tightens case against improved clip 
“Shake it up or down, back or forth— 
you can't budge it,” declare the mak¬ 
ers Flip thumb again and case is free 
Other features include positive switch 
button and safety switch button 
guard 


An Accurate Balance at a Price 
Within the Reach of All 



Sensitive to 2/ 50 gram 
Weighs up to 100 grams 
Compact—No loose parts 
Modem, durable construction 
Small convenient size 
Handsome streamline design 

Now permissible for auxiliary use in 
drug stores (N. Y. C. Serial Bl7.) 


Never before a balance with all these exceptional features! 



wclghlnx! made In the usual course of tsach- 
Ing, organic synthesla, experimental work, 
compounding, photographic work, etc 
Compact Convenien !—^Does not monopolize a 
laboratory table Placed on the deak ot the 
buay technical executive. It will soon become 
Indispensable 

Its small size makes It possible to carry It on 
tnspei tlon and testing trips at a distance from 

under the arm or In an overcoat 


BENNETT BALANCE—$8.00 plus 40c Postage 


Tech Editorial Service. 26West40thStreet,NewYork,N.Y. 


Haynes Shutter Checker (50 
cents) For testing accuracy of be- 
tween-the-lens shutter Used with any 
phonograph turntable Stroboscopic 
ring assures correct rate of turn 
No calculations required for speeds 
from one-half second to 1/500th 

16mm Filmo Titler For use with all 
Filmo 16mm cameras Features 
"visual centering” arrangement per¬ 
mitting titles to be centered accu¬ 
rately through viewfinder of camera 
Titler consists of camera carriage, 
title-card carnage, two swiveled re¬ 
flectors, each unit sliding upon con¬ 
necting track and clamping firmly in 
any position. Title can be used hori¬ 
zontally or vertically, as an animation 
stand or to permit filming title ac¬ 
tually being ■written by human hand 
Reflectors adjustable and made to 
take No 1 Photofloods 

Agfa Memo With Lens F/5 6 
($14 50) Memar //5 6 anastigmat 
focuses from feet to infinity Shut¬ 
ter speeds 1/25, 1/50, and 1/100 of a 
second, plus Time and Bulb, Com¬ 
pact, steel construction Provides 
Memo-type rapid film transport 
mecnanism Loads with standard 
Agfa Memo cartridge, 24 double¬ 
frame size pictures (1-7/16 by 
15/18ths inches) per cartridge Other 
features Include- brilliant, optical, di- 
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rect view finder, tnpod socket, cable 
release socket, neck-cord eyelets, 
automatic exposure counter Acces¬ 
sories available leather eveready 
carry mg case, filters—yellow, red, and 
green, sunshade, neckcord, cable le- 
lease, tripod 

Photo-Art Dodger (75 cents) Con¬ 
tains number of apertures of 
various sizes and shapes which can be 
further modified by real plate into 
many senes of patterns. Useful for 
localized spots, special effects, vig¬ 
netting Diameter of dodger 14 inches 
Complete instructions printed on up¬ 
per surface of dodger 

• • • 

THE ROUND TABLE 

QuestionB Answered ior 
the Amateur Photographer 

Q What characteristics are lost 
when an anastlgmat lens Is "stopped 
down ” I know that the depth of field 
Is Increased Does the lens lose any¬ 
thing If focusing Is accomplished by 
moving the front part of the lees 
while the back element remains fixed? 
—E J T. 

A Stopping dowa\ may cause a 
softening, that is, slight oll-sharpness 
ol the image, as compared with the 
image when focused at a largei open¬ 
ing, but this IS usually of no practical 
consequence Besides, the advantage 
of depth of field, where this is le- 
quired, fai offsets the above disad¬ 
vantage Opinion varies coneerning 
the advisability of the method em¬ 
ployed on some lens mounts by which 
the front element is moved back and 
forth in focusing while the back ele¬ 
ment remains unmoved One of the 
best known cameias of today enjoys a 
wide popularity both among advanced 
amateurs and professionals, who 
usually aie very exacting, despite the 
fact that it employs this method of 
focusing 

Q, In using an exposure meter It is 
recommended that It be held near the 
object. Since the Intensity of light 
varies inversely as the square of the 
distance I have not been able to figure 
out why a foot candle reading close 
to tlie object Is Just as applicable in 
calculating exposure time, and stops, 
when using the camera close up as it 
Is when using It at several feet dis¬ 
tance. Just why Is there no distinction 
made?—G. O. L. 

A The “square of the distance” 
which you mention has reference to 
the distance between the subject and 
the source of illumination and not the 
distance between subject and camerav 
Therefore, provided the light remains 
the same distance from the subject, 
it would not matter how near or how 
far you held the meter from the sub¬ 
ject were it not for this important 
factor an exposure meter covers a 
wider angle of view the farther it is 
held from the subject, with the conse¬ 
quence that the resulting reading 
takes in not only the light reflected 


from the subject but also that re¬ 
flected from the surrounding area If 
the meter’s angle of view could be 
cut down so narrowly that, even at the 
position of the camera, only the light 
reflected from the subject would be 
included, there would be no necessity 
for approaching the subject closely, 
and the reading would be the same, 
whether held close up or at the cam- 
eia position 

Q.. Please state If the old type 
Petzval lens is achromatic. I want to 
use this lens for a terrestrial telescope 
even though the focal length Is 24 
inches.—A. T. 

A The Petzval lens is semi-achro- 
matic, not fully corrected for color 
aberration, but sufficiently so for the 
puipose you have in mind 

Q I have been advised to use a 
Polaroid filter to eliminate reflection 
I notice that, when the filter Is turned 
In the housing, the field darkens and 
appears to have a purplish cast. Will 
this affect the natural colors on 
Kodachrome Type A film? Also, how 
effective Is the filter for the purpose, 
and what changes In exposure time 
will be required? —S A R. 

A The darkening of the field is 
caused by a reduction in the amount 
of light admitted, and will not affect 
the color rendering of Kodachrome 
The effectiveness of the Polaroid flltei 
in eliminating glare and reflection has 
been pioved by many workers who 
have used this screen, as it is more 
propel ly called, both with Koda- 
chiome and regular black and white 
film Because the light is cut down, 
the exposure time should be twice 
that lequired without the screen 

Q Is there any type of successive 
flash equipment that would enable 
me to get several shots of wild life 
In the woods after dark within about 
15 to 30 seconds?—G. W. T 

A By opeiating veiy quickly, you 
could probably get a few shots within 
this period with regular flash equip¬ 
ment and piovided the camera film 
advance is of the automatic type If 
your flashgun head is of the bulb 
ejector type, speed would be facili¬ 
tated There is soon to appear on the 
market a multiple flash gun taking 
as many as a dozen G E No 5 "Mid¬ 
get” bulbs, which may be fired succes¬ 
sively one after the other in synchron¬ 
ization with successive films This 
w ill probably be most useful for your 
purpose 

Q Can you furnish information on 
home development of movie color 
film?—R. S. M. 

A The only motion picture color 
film that may be processed at home is 
Dufaycolor Details may be obtained 
by writing to the manufacturers, 
Dufaycolor Co , Inc , 68 West 48th St. 
New Yoik City A drum recently 
placed on the market called the 
Graphic Reel can be used for pro¬ 
cessing It has a capacity of 32 feet 
of 16mm or double 8mm film 


INIVERSAL 

PHOTO ALMANAC AND 
MARKET GRIDE 
1940 

AMATEUR photographer* who 
J\. feel that they ihould be able 
to make money with their camera* 
will find in thi* book many hint* that 
will be of value. A (erie* of article* 
tell* what, when, and how to photo¬ 
graph, how to **11 your photograph* 
profitably, how to handle your equip¬ 
ment, what picture journalum con- 
*i«t* of and how to make contact* 
with editor*, and many other thing* 
that the would-be photo journolut 
will want to know. A pictorial *ection 
preaents *omc of the work of thi* 
country’* foremoit photographer*; a 
large formulary give* in compact 
form mo*t of the *tandard formula*. 
The market guide *ection tell* who 
purchase* what kind of photograph*, 
approximately the price paid, and 
give* other pertinent data regarding 
hundreds of publication* that are in 
the market for photograph*. 
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SHOOTING THRILL 

SAVAGE 


to a whole new held of sport 
IraaciQC the thrill of hriQK 1 9 ihott 
M fast as you c»n work your trig 
gcr hnger' Try hitting small game 
on the run —fire shot after shot 
without disturbing vour aim ’ 

THREE RIFLES IN ONE 


Model 6 —Tubular magazine, 
chambered for 22 Long Rifle car 
rridges. Regular or High Speed 
Mode! 602 —For 22 Short car 
crldgei only 


SEND FOR 

FREE CATALOG 


MANHAnANGUN&REPAIRSHOP 

IXPtKt GUNSMITHIHG 

R#P>ir, Rcfflodal, Babluc, Raiioak, and rafiniafaina 
of any domaitic or foraien ahotgun, nrta, piuof, 
tavolvar and automatic Rough tuenad atockt for 




Conductsd by A. D. RATHBONE, IV 

INTEREST IN FIREARMS i* traditional wiffi American men, fi»h- 
tng tackle ie a requisite of one of the world’s oldest occupations 
Scientxfic development of guns and tackle, in the use of which 
millions yearly find sport and recreation, fathers this month¬ 
ly department which welcomes correspondence from readers 


Csnter of Impact 

I N the belief that many shooters have 
wished for a simple, easy formula 
for locating exactly the average point 
of strike, or “center of impact,” of a 
group of shots when targeting a rifle 
or pistol in sight alignment, Walter T 
Gorton, of the Springfield Armory, 
Springfield, Massachusetts, sent us a 
suggestion accompanied by drawings 
Mr Gorton has so ably expounded his 
idea that we'll let him tell it in his 
own way, with our sincere thanks for 
his interesting contribution 

“It is not difficult,” writes Mr Gor¬ 
ton “to determine the location of the 



right. Figure 2. Lower left. 
Figure 3. Lower right. Figure 4 

center of impact by averaging the 
horizontal and vertical locations of 
a group of shots by measuring from 
suitable vertical and horizontal ref¬ 
erence lines, such as the edges of the 
usual paper target, but this process 
is rather slow and inconvenient Since 
a smgle shot Is not conclusive for 
targeting purposes, a group of shots is 
necessary, and the smallest group, of 
course, is two, which, while more con¬ 
clusive than a smgle shot, is still 
rather small The center of impact 
of a two-shot group is very easily 
found, as obviously it lies exactly h»lf 
way between the two. (Figure 1) 
“This principle is easily and con¬ 
veniently applied to larger groups 
Three shots form the smallest group 
which IS reasonably satisfactory for 
targeting purposes To get the center 
of impact of such a group, first find 
the mid-pomt of the Ime joining any 
two shots The center of impact for 
the group lies one third of the way 
along the straight line from this point 
toward the third shot. (Figure 2). 
Three-shot groups will do fairly well, 


but four-shot groups are better and 
can be measured quite as readily 
Simply join any pair of shots with a 
straight line, and the remaining pair 
likewise The mid-point of the straight 
line joining the mid-points of these 
two lines IS the center of impact of 
the group (Figure 3 ) 

“The orthodox five shot group also 
can be measured very easily, so the 
shooter who must have a group of this 
size can fire his five rounds cheerfully, 
letting them fall where they will To 
measure the group, first locate the 
center of impact of any four shots as 
above described One fifth of the way 
along the straight line from this point 
toward the fifth shot is the center of 
impact for the whole group (Figure 
4), and this method can be applied to 
groups of any size, by working in suc¬ 
cessive steps A geometric principle, 
the process boils down to this Con¬ 
sider the individual shots to be small 
bodies of equal weight lying in the 
plane of the target The center of 
impact of the group is the center of 
gravity of this system of like bodies 
Figures have been drawn on coordi¬ 
nate paper so that skeptics may read¬ 
ily verify the plotted location of the 
center of impact in each case by find¬ 
ing the average horizontal and vertical 
locations of the various shots A 
graphic check, also, may be made in 
all but Figure 1 by starting with other 
pairs of shots ” 

Back-Woods Are Qoser 

I F It were not for technological prog¬ 
ress in the realm of marine motors, 
a lot of us who like to angle for the 
big ones back in the wild country 
might find ourselves handicapped in 
fulfilling our piscatorial desires True, 
the ancient and honorable method of 
canoe travel is still to be relied upon 
and IS particularly applicable to the 
fisherman whose budget is more 
limited than is his time The airplane 
is our jmodern way of getting Into the 
bush, but it does reveise the afore¬ 
mentioned budget-time premise. Due 
to scientific advances in outboard 
motor manufacture, however, we now 
have a middle-of-the-road method 
which saves time, costs next to noth¬ 
ing and is as reliable as the powerful 
motors which wing over forest and 
lake Today we can answer “the call 
of the wild” just as we always have 
by stowing our duffle Into the old 
canoe But, by adding only a rela¬ 
tively few pounds to the total weight 
of our outfit, we can save lame 
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muscles, blistered hands and many 
hours—in which to get in more Ash¬ 
ing Here's how it's done 

Let’s assume we’re headed for the 
Lake of the Woods sections, or north¬ 
western Quebec, where chains of lakes 
connected by small streams or short 
portages will lead to the lair of the 
mubkie, the wall-eye, or the great 
northern If we take along an Elto 
Cub outboard motor, for example, 
made by Evinrude Motors, we add 
only 814 pounds to our load A special 



With an 8 ^-pound outboard 
motor and a few gallons of fuel, 
the hunter or Asherman can 
save much back-breaking work 

bracket for canoe attachment is a 
couple of pounds more and packs 
easily The motor runs 10 houis on a 
single gallon of fuel, will propel two 
men and their dufAe m a canoe up to 
Ave miles an houi As a conservative 
Agure let's say we average 3 >4 miles 
per hour on lake travel, which comes 
to 35 miles for our Arst gallon of gaso¬ 
line consumption and is probably a 
greater distance than a couple of city- 
softened outdoorsmen can hope to 
cover by paddle on the Arst day out 
Without straining our backs too much 
we can pack m foui extra 1-gallon 
tins of pre-mixed motor fuel, a total 
weight at the start of about 32 pounds, 
and we are assured of a minimum of 
175 miles of motorized canoe travel 
Based on our own experience of many 
thousand miles in a canoe, upstream 
and down, with the wind and against 
it, we believe a 25-mile-a-day average 
by paddle is about all two soft- 
muscled men can hope to accomplish 
If we cover the same distance by 
motor in Ave days, instead of the seven 
required by paddle, we’ll have two 
days more in camp, and it has cost us 
a little over $25 for the motor and 
about two cents an hour for its opiera- 
tion 

As noted above, the modem out¬ 
board motor is a far cry from its early 
ancestors in power, dependability, and 
weight. With Evinrude motors, for 
instance, the “dynamometer test” is 
used to establish power ratings. To 
insure absolutely Imiiartial results, 


Evinrude has all models tested by 
The Pittsburgh Testing Laboratories, 
whose results are submitted to The 
National Outboard Association for 
Anal certiAcation before being used 
by the manufacturer Dependability 
and further protection are afforded 
through a policy of measuring horse¬ 
power at engine speeds recommended 
for constant service, rather than peak 
horsepower attainable, thereby assur¬ 
ing long hours of continuous and un¬ 
interrupted opeiation As to weight, 
anyone who used to strain his back 
in order to install an outboard of 20 
years ago will recognize the port¬ 
ability and adaptability to Ashing trip 
usage ol an 8'4-pound motor which 
develops 5 N O A CertiAed Brake 
H P at 4000 R P M Yes, in these days 
the back-woods and the big Ash are 
closer, and it costs very little to get 
there, thanks to American ingenuity 
and scientiAc progiess in outboard 
motor building 

POT-SHOTS 
Al Things New 

Marlin Firearms Company answers 
the country-wide demand for a 
nAe to use with the miniature clay 
taiget games, like Mo-Skeet-O and 
Tai go, by developing a Recess Choked, 
Smooth Bore 22-caliber single-shot 
I lAe, expressly built for this purpose 
With this new Marlin method of bor¬ 
ing, It IS said that the control of shot 
distribution gives the best potential 
target breaking spread at any distance 
from 30 to 45 feet, with as wide a 
pattern as possible without holes 
through which a target could escape 
The gun is known as Model 100-SB, 
Bolt Action, Single Shot RiAe 

Remington Arms Company an¬ 
nounces Model 513T "Match- 
master” bolt-action 22-caliber target 
riAe, equipped with government type 
leather sling, adjustable for short or 
long armed shooters, RedAeld front 
sight with seven interchangeable in- 



“Matchmaker” comes complete 


serts; RedAeld No 75 micrometer rear 
sight with Va- minute adjustments, 
special target stock and pistol grip of 
dark Anished American walnut with 
high, thick comb and long, wide 
beavertall fore-end, 27-lnch, heavy, 
seml-Aoating barrel, double counter¬ 
sunk at muzzle, bored and riAed for 
extreme accuracy “Matchmaster” has 
anti-backlash trigger stop for crisp, 
smooth tngger pull, short, fast, Anng- 
pin travel, corrugated tngger, double 


Jiarlm 

I OFFERS ADVANTAGES 

OF \i 

f SINGLE SIGHTING PLANE ; 

IN EIGHT 
k “OVER & UNDER" GUNS J 


You shooiers are young, ’ 
in increasing numbers, 
.— ihe easy-pointing, fasi- 
handling advantages of the 
aingle-sighrtng-plane, Over& 
Under “double’’ gun That's 
why Marlin has designed this 
line of famous Model S>0’i— 
most complete in the 6rearms 
field' See these hard-hitting, 
dependable beauiies at your 
dealer’s today' 


* 40.27 

Smartest, sleekest shotgun made' 
All the^ tug|cd,^momh action fea- 

yet sveighi only 5’. lbs 

12-16-20 OAUOCS-Simple, 

one’^iece ftame‘"HAM* 
MhRLlSS - cfcCKS ON OPEN¬ 
ING $40.27 

CMoMnitlai RIFLE-SHOTGUNS 

Top barrel for 22 ebon, long, 
long tiBe Also 218 Bee ot 22 
Hornet Bottom barrel 410 
bore on all 3 guns $40.27 


set, upland game $70.13 

SEND 3e TODAY FOR CATALOG with 
lomplete specifications Gret your copy 
of STRAIGHT SHOOTING ” FREE 
It dealers, ot 6c postpaid 

THE MARUN HREARMS CO. 

197 WNXOW ST., NEW HAVEN. CONN 


mam* GUNSMITHING and 
rHLL RESTOCKING GUILD 

24 Pagii, Invaluablt for Amstsur, Profissional 

Information, illuitralloni. Walnut Stock! Blanks 
Gunsmitli Tools, Remoifeling. Aclioni, Blueing, 
Chickerlng Tools Limitsd Sugply Write today 
STOEGER ARMS CORP. 

SOT ruth Ave. at 42nd St , Hew York, N Y. 


ARMV-IAVY BARGAINS 


Hevenacks A0.7S Cert Belt gO 60 

Small Cart Boa .25 C W Trench Tool, 75 

Sun Helmet 75 Rope Ler.et .73 

Springfield Rifle 45/70 C/F g4 25 


F*IIANmBANNEHMANS0NS 601 Broadway, New York 


ST. BERNARD PUPPIES 

Regleceted — Beat on the Merkel EleboreM llluf 

ST BERNARt»,"W(!ikoui,"^., Conodo 
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NAME . AOE 

ADDRESS 

CITE STATE 

EMPLOYED BY 

ADDRESS 


When you vrile to advertisers 

The Editor will appreclAtu It If you 
will mention that you saw It In 

SCIEIVTIFIC AMERICAN 

Scope Shooting 
Is Great Sport! 


S' VALUE 



locking lugs on bolt and double ex¬ 
tractors, firing indicator and positive 
side lever typie safety Butt plate is 
sharply checkered, front sling swivel 
is adjustable to arm length and barrel 
IS drilled and tapped for scope blocks, 
with plug screws in holes Detachable 
magazine box holds six cartridges and 
rifle IS chambered for 22-caliber long- 
rifle cartridge Over-all length of gun 
IS 45 inches, taken-down length, 33 
inches. Moderately priced, the 
"Matchmaster” is ideal for four-posi- 
tion shooting 

Mohawk Products, makers of that 
unique and rather revolutionary 
“Peep-Scope” we recently told you 
about, announces a reduction in price 
from $5 00 to $4 25 It seems the 
"Peep-Scope,” which, through its one- 
inch length provides a telescopic ef¬ 
fect by use of precision ground lenses, 
has met with such cordial reieption 
from riflemen that increased sales and 
wider distribution brought about the 
lower price 

American Optical Company presents 
scientifically designed, streamlined 
shooting glasses fitted with special 
Calobar or Noviol lenses to cover all 
conditions for hunteis, maiksmen, 
trap and skeet shooters For all ’round 



eye protection, good visibility, partic¬ 
ularly in bright sun, Calobar lenses 
are recommended as reducing glare, 
absorbing the tiring, invisible infra¬ 
red and ultra-violet rays which cause 
eye strain and fatigue Noviol lenses 
are counseled to obtain sharpei detail 
on dull, hazy davs and both types can 
be ground to prescription for defec¬ 
tive eyes 

O F Mosbberc & Sons, Inc , have a 
low-cost spottmg 'scope to keep 
company with those fine new rifles 
we told you about last month Their 
20-power Model A “Spotshot” ’scope 
is light, sturdy, has achromatic objec¬ 
tive lens 38mm in diameter, ground to 
00001 of an inch, and is equipped 
with metal eye caps for both ends 
Eye-piece lens is 10mm with microm¬ 
eter focus adjustment In bladk 
crinkle finish with chrome plated 
draw tube, it is 17 inches long ex¬ 
tended, 12Vfe inches when closed, 
weighs 1% pounds, and has field of 
approximately 7% feet at 100 yards 
A 2 V4-pound folding aluminum alloy 
and steel stand offers rigid support, 
has screws for adjustments 

The Parker-Whelen Company, Inc , 
formerly National Target & Supply 
Company, in presenting its 5th edition 
of Colonel Townsend Whelen’s “Gun 


Handbook and Catalog,” offers to the 
shooting fraternity one of the most 
comprehensive and authoritative vol¬ 
umes on firearms we have ever seen 
Colonel Whelen, who needs no intro¬ 
duction to American shooters, had as 
his editorial associates three men 
whose names have long been synon- 
omous with expert knowledge of guns 
and ammunition, namely. Colonel 
Julian S Hatcher, Colonel H P 
Sheldon, and Major Charles Askins 
Each has contributed a fund of factual 
information from the fields in which 
he IS a nationally known authority 
Colonel Whelen wrote the sections de¬ 
voted to Small Bore Rifles, Game 
Rifles, Telescope Sights for Rifles, 
Pistol Marksmanship, Colonel Hatcher 
has exhaustively handled Revolvers 
and Pistols, Colonel Sheldon and 
Major Askins covered the shotgun 
field and marksmanship with the scat¬ 
terload There are also articles on 
cleaning and cleaning mateiials, re¬ 
ceiver sights and binoculars, reloading 
tools, clothing and outdoor equipment, 
gunsmithing, and a particulaily help¬ 
ful article entitled, “Useful Informa¬ 
tion for Shooters ” The book is pro¬ 
fusely illustiated, includes puces ol 
all equipment shown and sells for 
only 25 cents a copy 

Shakespeare Company, which foi 
many year has been supplying in¬ 
numerable anglcis with “what it 
takes” to take the fish, offeis an ex¬ 
ceptionally fine 1940 catalog If you 
haven’t obtained yours, we suggest 
you do so before the fishin’ season is a 
minute older, and then devote a 
pleas,int houi 01 so to its perusal 
You’ll find it enticing, helpful, con- 
structue, and educational, particu¬ 
larly the pages depicting methods 
used by Tony Acetta, U S Amateur 
Bait and Fly Casting Champion, who 
really “gets ’em ” 

The Tanglefoot Company offers wel¬ 
come relief from mosquitoes and 
othei pests to both angler and hunter 
thiough use of its new repellent A 
safe, greaseless, non-irntating cream 
in geneious size tube, Tanglefoot 
MosQUITo Repellent has added vir¬ 
tues of actually being fragrant, last¬ 
ing. and harmless to the most delicate 
skin 

Bill DeWitt Baits offers deep-sea 
anglers absolute freedom from rust 
or salt corrosion of hooks through use 
m their manufacturing process of “Z” 
nickel, a heat-treatable alloy of ap¬ 
proximately 98 percent nickel (See 
May, 1940, Scientific American, page 
277). Clean barbs, toughness, springi¬ 
ness, and great tensile strength are all 
provided at low original cost, which, 
due to rust-free properties, is likewise 
last cost From E S Russell, of Bill 
DeWitt Baits, came samples of hooks 
with invitation to immerse one in 
strong salt solution. We did To¬ 
gether with an ordinary hook, it 
stayed immersed 18 days, came out 
absolutely clean, fresh, shiny You 
should have seen the other hook' 
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THE BOOK DEPARTMENT of Scientific American is conducted, 
with the co-operation of the Editors, to make available for yon a 
comprehensive book service Each month the Editors select and 
review In these columns new books In a wide range of scientific 
and technical fields. In addition, they are ready at all times to 
advise you regarding the best available books on any subject. 
You are invited to use this service freely Tell our Book Depart¬ 
ment what kind of books you want and yon will be furnished 
with a list of available titles, including prices. When inquiring 
about books, please be specific: remember that we can be of the 
greatest help only when vou tell us Just what yon are looking for. 


WE PRESENT TELEVISION 
Edited by John Porterfield and 
Kay Reynolds 

P RODUCFD m an endeavor to give the 
non-technical readei a complete 
survey of the television situation, this 
book presents a running story, begin¬ 
ning with the technique of television 
and carrying through studio opeia- 
tion, programs and direction, acting, 
and the financial problems The text 
has been prepared by a group of 
specialists who are in diiect contact 
with those phases of the woik about 
which they write (298 pages includ¬ 
ing a glossal y of teims, 6 by 9 inches, 
illustrated with photogi aphs and 
drawings )—$3 10 postpaid — A P P 

AMERICAN AVIATION 
DIRECTORY 

I N the eaily days of aviation, the 
industiy was so small that everyone 
in it knew eveiyonc else Now, avia¬ 
tion has grown to such immense pio- 
portions that it is impossible for any 
one person to keep track of organiza¬ 
tions, companies, and pei sonalities 
The American Aviation Directory 
will, therefore render a very valuable 
■•ervicc and has been received with 
enthusiasm The Directory is in a 
carefully classified form, covering air¬ 
craft manufacture!s and their per¬ 
sonnel, air lines and their personnel, 
accessory firms, schools, trade organi¬ 
zations, state and federal organiza¬ 
tions, and so on A useful alphabetical 
index IS pi ovided Loose-leaf form — 
Yearly Subscription, $5 00 — A K 

LIVING LIGHT 

By E Newton Harvey, Professor of 
Physiology at Princeton University 

T here is a very great deal of scien¬ 
tific information in this book, which 
IS divided into six sections, respec¬ 
tively on cold light, light-producing 
organisms, types of luminescence, 
chemistry of light production, physi¬ 
ology of light production, and the 
physical nature of animal light Under 
each section the appropriate subject 
IS developed in a full sweep of detail 
A reader who had extracted from this 
book its whole content would know 
a great deal about cold light in all its 
aspects—physical, chemical, physi¬ 
ological, and even engineering It is 
not a textbook but In its seriousness 
it comes nearer one than anything 
resembling a popularization, yet the 
language is as simple as possible No 


.such book, bringing all scattered data 
within a single pair of covets, has ap¬ 
peared in English in many years, nor 
IS likely to appear in many more The 
author, known the world ovei, is the 
foremost .scientific authority on the 
•subject, which he has pursued as a 
specialty in the field and laboratory 
for a quarter century (328 pagc.s, 
6 by 9 inches, 80 illustrations )—$4 10 
postpaid — A G I 

PHOTOGRAPHY, PROFESSION, 
ADJUNCT, RECREATION 
Addresses by 24 speakers 

D esigned to lay before the girl gradu¬ 
ate the opportunities for work 
available in the vaiious photographic 
fields, a Conference on Photography, 
Profession, Adjunct, Recreation, was 
held in New York undei the auspices 
of the Institute of Women's Profes¬ 
sional Relations, Connecticut College, 
New London, Connecticut During 
the course of that conference, which 
was helpful to all young people with¬ 
out legard to sex, 24 speakers dis¬ 
cussed almost as many photographic 
fields Their addresses were compiled 
and published in the present work 
Those seeking advice on how to make 
a “go" of photography should find 
considerable guidance whether one 
desires to make a profession of pho- 
togi’aphy or to use it in conjunction 
with some other vocation (Mimeo¬ 
graphed, 135 pages )—$1 60 postpaid 
—J D 

THE WESTERN ANGLER 
By Roderick L Haig-Brown 

H ebe arc two of the finest volumes 
ever released on the lore, tech¬ 
nique, and fascination of angling, and 
the public necessity for its continu¬ 
ance as a sport The author’s vast 
ichthyological knowledge enables him 
authentically to present the history, 
habits, and scientific development of 
native and imported British Columbia 
trout and salmon, to describe their 
diseases, their enemies and their 
propagative possibilities from first¬ 
hand Information There are a com¬ 
plete index and two appendices, the 
latter covering respectively British 
Columbia fly dressings and a formula 
for determining fish population of 
lakes. Printed on deckle-edged paper, 
with nine magnificent color plates of 
trout, salmon and flies and numerous 
other halftone illustrations in sepia, 
these beautifully bound volumes aye 
one of the best buys to reach the mar- 
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Prefer one who has had considorable pre¬ 
vious experience with steam, Diesel or turbine 
Must bo at least 40 yeais of age, have M E 
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enco Must have previous experience in re¬ 
search as well as executive ability Salary is 
of secondary consideration Central states 
location Address Box 8000, Sclentlilc 
American, 24 West 40th St, N Y C_ 
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• Your personality is judged by your every, 
day conversation Whatever you say can 
and always should reflect your real abilities. 
Are you sure you make a good impression 
ever> time you talk? 

• In your conversation lies the opportu¬ 
nity for social and business advancement 
—new friendships—new contacts—popu¬ 
larity—promotion —in short, SUCCESS. 

• You may have this booklet FREE. It 
describes in detail a simple and prartical 
method for self-training in conversation 
—in your own home 

This unique method is 
heartily endorsed by 
leading educators. 

• Acquire ease and skill 
in conversation. This 
booklet tells you how. 

Mail coupon or write to 
Conversation Institute, 

Dept. 2286, 3601 Mich¬ 
igan Blvd., Chicago, 111. 
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ket :n a long time. The edition is 
limited to 950 numbered copies. (Two 
volumes totaling 391 pages, by 11 
inches)—$25 10 postpaid— A. D. R., 
IV. 

AERONAUTICAL DICTIONARY 
AND REFERENCE LIBRARY 
By R. Hartley, Jr. 

M r Hartley is a man of consider¬ 
able experience in the production 
aspects of aircraft and as a teacher of 
practical aviation subjects. The ter¬ 
minology of aeronautics is constantly 
growing and outside of a short “No¬ 
menclature for Aeronautics,” pub¬ 
lished by the N A.C A , there is no 
English publication dealing with the 
terminology of this great new Indus¬ 
try Mr Hartley’s work will meet, 
therefore, a well defined need and 
will certainly be a help to students, 
mechanics, pilots, and many others. 
The 524 pages of the Aeronautical 
Dictionary are clearly printed and 
well arranged Part I covers defini¬ 
tions, nomenclature, terminology, and 
phraseology Part II, entitled “Refer¬ 
ences,” gives condensed but useful 
information on aviation engines and 
aluminum alloys It also gives a brief 
chronological history of aviation — 
$4 10 postpaid— A K 

SEX IN MARRIAGE 
By Ernest R Groves, Pro/ Sociology, 
University of North Carolina, and 
Gladys Hoagland Groves 

F or the newly married, those about 
to be married, and those having 
maiital difficulty because of sex ad¬ 
justment Thi.s book is neither very 
technical on the one hand nor shallow 
and superficial on the other, but seems 
to be aimed about at average people 
It contains a good deal of good and 
sound information (250 pages, 4^4 
by inches, unillustrated )—$2 10 
postpaid —5 S J 

INTERIOR ELECTRIC WIRING 
AND ESTIMATING 
By Albert Uhl, Arthur L Nelson, and 
Carl L Dunlap 

T he latest principles of wiring for 
homes, apartment buildings, and 
factories, including permissible wire 
sizes, devices, conduits, and the like. 
Numerous illustrations show the man¬ 
ner in which wires or conduits are 
installed in any kind of building 
structure The section on estimating 
IS especially complete and forms are 
given to show an actual job of es¬ 
timating (342 pages, 5% by 8% 
inches, numerous illustrations.) — 
$2 60 postpaid —F. D M 

THE SOUL OF THE UNIVERSE 
By Gustaf Stromberg 

A n attempt to erect a ladder between 
the worlds of physics and biology 
and a World Soul or God Mainly the 
book discusses the former and, sepa¬ 
rate from the soul thesis which is to 
follow near the end, it is a competent. 
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lucid exposition ot space, time, matter, 
and of gravitational and electric fields, 
also of heredity and genes and theo¬ 
ries of the origin and development of 
life on earth These lead to a discus¬ 
sion of mechanism, vitalism, and re¬ 
ligion, aU three of which the author 
considers valid, end thence through 
the development of the human mind 
or soul to a world soul This book 
will appeal especially to those inter¬ 
ested in science and religion and in 
the linkage that Is built up between 
the two The conclusions that the 
author, a member of the reseat ch staff 
of Mount Wilson Observatory, has 
reached through his study of the 
laws of the universe, make the book 
unusually interesting and worth¬ 
while (244 pages, 5>/4 by 8 inches 
three illustrations )—$2 10 postpaid 
~A G 1 

REFINING PRECIOUS METAL 

WASTES 

By C M Hoke 

B ased on 24 years of experience in 
teaching jewelers, dentists, and 
small refiners how to refine their 
precious metal wastes, this book bears 
heavily on the practical Gold, plati¬ 
num, silver, alloys, indium, ihodium, 
low grade wastes, equipment, pio- 
cesses, identifying, the stock pot, re- 
punflcation, equipment, dealer list— 
these items selected from here and 
there in it give the scope of this use¬ 
ful treatise (362 pages, 6 by 9 inches, 
illustrated)—$5 10 postpaid —A G 1 

THE ROAD TO MODERN SCIENCE 
By H A Reason, B Sc 

H istories often are regarded as 
dull but this IS the story, not the 
history, of science from the crudest 
beginnings straight through to our 
own times It is not, howevei, a 
fluffy kind of account but one contain¬ 
ing much substance even though writ¬ 
ten in popular, readable style (297 
pages, 514 by 8 inches, 76 illustra¬ 
tions )—$3 10 postpaid — A. G I 

THE GUN COLLECTOR’S HAND¬ 
BOOK OF VALUES 
By Charles Edward Chapel 

O r inestimable value to gun collec¬ 
tors, both amateur and profes¬ 
sional, is this newest publication by 
the author of “Gun Collecting ’’ (Re¬ 
viewed in our issue of January, 1940 ) 
This 18 the first comprehensive effort 
in the English language to catalog and 
evaluate firearms for the collector, to 
say it is successful is to put it mildly 
Some 2000 antique and semi-modern 
pieces, over 500 of which are illus¬ 
trated, are described m detail, and 
values for “good” and “fine” condition 
have been assigned For those who 
collect old guns, or for those who 
would like to collect them, this pub¬ 
lication is absolutely indispensable 
(220 pages 4% by 7% inches, 33 full 
page plates.)—-$3 10 clothbound and 
autographed, postpaid; $2 10 paper- 
bound, postpaid .—A D R.. IV. 
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A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


T hing of first importance m a tele¬ 
scope IS functional excellence, of 
course, but it is, however, nearly al¬ 
ways possible, without compromising 
this quality, to combine attractive¬ 
ness By attractiveness some may 
mean decoiativeness This may ha\e 



Figure 1: Hopkins’ pleasing design 


tapered roller bearings and is drilled 
through, so that Polaris can bo sighted 
thiough a ring welded on the decli¬ 
nation shaft The declination shaft al¬ 
so turns on i oiler bearings mounted 
in a Model A Ford axle housing 
"The R A setting circle is giad- 
uated to units of 10' and has 
a vernier to read to 1'. the 
declination circle to 1", with 
vernier to 5' 

“The Bakelite tube can 
be turned in a split sleeve 
and IS guided by two brass 
rings that were not yet on 
when the photograph was 
made The mirror is Pyrex, 
of 48" f I , and is supported 
in the cell by a split biass 
ring with a coik insert It is 
held by six screws aiound 
the edge, and behind by a 
triangular plate with three 
cork pads The prism hold¬ 
er IS universally adjustable 
“Accuiacy in the work- 
■ ing parts was held to a very 

high degree, the limits held 
as close as possible with 
precision measuring instru¬ 
ments 

"The whole thing handles 
easily and can be earned 
by a delicate woman, with 
the help of a strong man ’’ 
Not every aniateui has 
access to fine machine tools 


Its place provided it does not run to 
over-decorativeness and to “ginger¬ 
bread ” Perhaps, however, the best 
source of that something which gives 
beholders an mstinctive feeling of 
satisfaction in any machine or struc¬ 
ture IS good proportion of parts and 
of the whole 

It IS a long time since this depart¬ 
ment has received photographs of so 
well proportioned a telescope, whether 
made by amateur or professional, as 
the one shown m Figure 1 This 6" 
reflector was made by Edward Hop¬ 
kins, 431 Fulton St, Elizabeth, N J , 
who, according to our advices, is in 
charge of a machining department in 
one of the big an plane manufactories 

“The knowledge required to build 
this telescope,” Hopkins writes, “came 
entirely from the Scientific Ameri¬ 
can books ‘Amateur Telescope Mak¬ 
ing' and 'Amateur Telescope Making 
—Advanced ’ Its base was made from 
an old traffic sign, to which three 
leveling sciews were added The ped¬ 
estal was converted from a tiuck 
torque tube This was cut in two, and 
two flanges were welded on and ma¬ 
chined, to permit the top section to 
be rotated slightly in order to line up 
the telescope 

“Atop the pedestal, the axle hous¬ 
ing, from a Nash car, is slantingly 
welded on The R A shaft turns on 



Figure 2: Bohm’s observatory 


or has had a chance to learn their use 
Yet good proportion does not require 
these things, in fact, some who have 
them do not attain to it Take, for ex¬ 
ample, the counterweights of this 
telescope, even though tins is not a 
veiy vital part If we were to make 
these only a few percent fatter and 
stubbier, or else skinnier and longer, 
the telescope would seem to one judge, 
at least, to have lost its fine figure, just 
as your scribe has Maybe Hopkins 
just happened to have metal of these 
proportions but our guess is that he 
planned it so, as he did with other 
details 


S TONE IS the chief mateiial from 
which Anton Bohm, a monument 
makei, Apex Monument Wotks, 6815 
W 2Sth Avenue, Edgewater, Colorado, 
built his observatory (Figure 2) Its 
gianite, buck, and stucco-lined wall 
IS 12" thick and 8’ feet high (including 
the 2' part that is Indden) The out¬ 
side diameter is 12^2' Inside aie thiee 
stone steps rising 24" to the conciete 
fiooi, With a tiap duoi to covei the 
stair well, thus foiestalling broken 
necks In front is a low suiiounding 
wall to contain earth for Mrs Bohm’s 
flowers and vines Bohm says Mis 
Bohn helped him with the observa¬ 
tory by mixing conciete The tele¬ 
scope piei goes 8' below the surface 
.‘\bsolutely no vibiation is notice¬ 
able 

The dome is fiamed with 25/32" 
lumber and coveied with 3/16" build¬ 
ing board oiled thice times inside 
and outside with linseed oil To this, 
heavy canvas stiips were added ovei 
the joints and the entiie surface was 
given thiee coals of white outside 
paint The shutters (Figure 3) aie 
self-explanatoiy, also satisfactory 
The acoustics inside the dome is fine, 
especially for peojile with squeeky 
voices, Bohm ‘■tales 

A lead cable from the lesidence 
conducts cuiient for light and diivo 
A temporary telescope is in use while 
Bohm patiently proceeds with a 12" 
leflcctor whose tube is shown in Fig¬ 
ure 4 Each of the eight, main struts 
of aluminum was cast in one piece 
from patterns pieviously made and 
used by Can oil C Spencer, of the 
Spencer Laboratories, Denver “Don’t 
think the foundrymun didn’t cuss 
when casting the patlein eight times," 
Bohm writes “He had to lie awake 
nights to figure out a way to pre- 
paic the mold so that the castings 
with about 34" shrinkage, would not 
break as they cooled ” To clean up 
these castings, Bohm filed 15 hours 
on each strut' The rings are 14" brake 
drums from old Essex cars The pro¬ 
file of the tube gives a feeling of nice 
proportion—or have we gone entirely 
mad on proportion'’ 



Figure 3: Petal type shutter* 
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I N describing the Goethe Link Ob¬ 
servatory, at Brooklyn, Ind , in the 
June number, Victor E Maier, Direc¬ 
tor of the Observatory, mentioned 
that the Hartmann test of the 36" 
mirror was reduced by Dr James 
Cuffy of Indiana University. Dr Cuf- 
fy writes that, after becoming thor¬ 
oughly conversant with everything 
in "ATM” and “ATMA,” he was sur- 



Flgure 4- The leg-shaped tube 


prised to find that amateuis had al¬ 
most no appieciation of the value 
of the Hartmann metliod of testing He 
thinks this may have resulted from 
the brevity of the chaptei on this 
test in "ATMA,” so he wrote up the 
method as he used it, including short¬ 
cuts which he says simplify it enor¬ 
mously His account, which ought to 
be in “ATMA,” follows 

"The Haitmann method of test¬ 
ing optical sutfaces has, apparently, 
been avoided almost entiiely by the 
amateur astronomer The avoidance 
may be due largely to the photo¬ 
graphic technique involv’ed. but also, 

1 believe, to the implication ('ATMA,’ 
page 109) that the Hartmann test is 
one applied to finished minors alone 
Possibly the following paragraphs will 
serve t6 point out its value in test¬ 
ing a minor at any stage of the flgui- 
ing process 

"The advantages of the Hartmann 
method ore 1 Its complete objectiv¬ 
ity, there is no judging of equal 
brightnesses for patches of light sep¬ 
arated by considerable distances The 
measurement of a radius of curva¬ 
ture IS reduced to the measurement 
of a distance on a photographic plate 

2 The greater number of /ones that 
may be tested at one time To test 
numerous zones visually requires 
time, and fatigues the eye, whereas 
the Hartmann test gives the radii of as 
many zones as desired with a mini¬ 
mum of effort 3 The more detailed 
knowledge of the deviations of the 
surface from parabolic, or other re¬ 
quired surface, that results from test¬ 
ing many zones of the mirror 

“The disadvantages, as seen by the 
uninitiated, are the need for large 
numbers of photographic plates, es.- 
pecially since, in its conventional 
form, each test requires two plates, 
and the need for a comparator in 
measuring the plates These objec¬ 
tions, however, may easily be met 1 
am confident that, once the amateur 
has tried the Hartman test, he will be 
convinced of its superiority over vis¬ 
ual zonal testing 
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“In Hartmann testing, we place a 
perforated diaphragm before the mir¬ 
ror I’he peiiorations are customarily 
placed along eight different axes of 
the mirror The diameters of the 
holes are usually 1/400 of the distance 
from diaphragm to plate, and the cen¬ 
ters of the holes are separated by 
approximately 2V4 times the diameter 
of each hole Naturally, it is only 
when testing lor astigmatism that one 
measures all the axes of the mirror 
The geometry of the test is shown in 
Figure 5 We are Interested In obtain¬ 
ing the distances, d,, from the plane 
of the photographic plate of the points 
where the rays from a given zone cross 
the optical axis 

“The first simplification we may 
make (see Danjon et Couder, ‘Lun¬ 
ettes et Telescopes,' p 507) is to dis¬ 
pense with one of the plates, and to 
substitute lor it the diaphragm itself 
(at s,) Since we have constructed 
the diaphragm with reasonable accu¬ 
racy, we know immediately the values 
of a,, or the separations of the two 
holes corresponding to the given zone 
d, is then the distance of the dia¬ 
phragm from the pinhole, or, with 
sufficient accuracy, the radius of cur¬ 
vature of the mirror Thus, it is suffi¬ 
cient to take only one plate, inside 
focus, and to compute once and for all 
the factors d,/a, by which the separa¬ 
tions on the photographic plate, a„ 
must be multiplied to give the dis¬ 
tance from the plate to the intersec¬ 
tions of the rays with the optical axis 

“The second simplification lies in 
the method of measuring the plates 
Since the Hartmann pattern is usually 
only Vt" in diameter, we may use an 
ordinary photographic enlarger to en¬ 
large the particular row of spots in 
the pattern to be measured up to 
about 10" long (strips of bromide 
paper 1" wide are sufficient) We 
then measure the positions of the spots 
with a good ruler The scale of the 
enlargement must be known, and a 
simple method of determining the en¬ 
largement factor is to place a small 
piece of scotch tape of known width 
on the emulsion of the plate near the 
row of spots to be measured We may 
then divide the separations measured 
with the ruler by the enlargement 
factor, in order to obtain the desired 
values of the a’s on the plate 

“One could, of course, avoid pho¬ 
tographic work entirely in making a 
Hartmann test by providing himself 
with an eyepiece micrometer having 
illuminated cross-wires, thus making 
settings of the cross-wires on the 
image of the Hartmann pattern direct¬ 
ly without bothering to photograph it 

“It IS important that the Hartmann 
diaphragm be held in a plane as close 
to the mirror as possible, and that the 
plate be perpendicular to the optical 
axis If the mirror is of high aperture 
ratio (f/4 or less), the value of r for 
the zone being tested will differ slight¬ 
ly from the value of r measured on 
the screen, because of the inclination 
of the rays and the fact that the dia¬ 
phragm IE not in contact with the con¬ 
cave surface. Ordinarily, however. 


we may use r as measured on the 
diaphragm for computing the para¬ 
bolic radii, rVR 

“The writer has used the Hartmann 
test as described above in testing the 
36", f/5 mirror for Dr Goethe Link’s 
observatory (Brooklyn, Indiana), and 
has found the method convenient and 
accurate He had, however, access to 
a good measuring machine 

“Having obtained the values of the 
radii for a number of zones of a mirror, 
we may compare them with the com¬ 
puted values for a perfect mirror and 
predict the performance of the mirror 
in actual use Thus, we may compute 



the value of the Hartmann criterion, 
t, which is the weighted mean radius 
of the confusion disk, each zone of the 
mirror being weighted according to 
its light gathering power, or its cir¬ 
cumference, since the area of any zone 
IS proportional to its circumference 
The value of t is given by 
200,000 Ir 


where 200,000 is very nearly the num¬ 
ber of seconds of arc in a radian, F 
is the mean focal length, r is the dis¬ 
tance of the zone fiom the optical 
axis, and A F is the axial error from 
true focus All the A F’s are taken 
as positive numbers, that is, we use 
their absolute rather than their al¬ 
gebraic values If a mirror is to per¬ 
form well, its Hartmann criterion must 
be less than its theoretical resolving 
power, or 4 5 seconds/aperture 
(inches) 

“Most of the large mirrors at present 
in use have values of t between 0 1 
and 0 2 A mirror larger than 24" in 
aperture, and having a value of t less 
than 0 5, is just satisfactory for pho¬ 
tographic work, but unsatisfactory for 
visual work In fact, seeing condi¬ 
tions combine with photographic 
graininess and the diffusion of light 
in the emulsion itself to make star 
images less than 0 035 mm in dia¬ 
meter rare, while under ordinary 
conditions the images obtained with 
a large instrument are usually be¬ 
tween 0 05 and 0 10 mm. in diameter. 
It IS thus evident that the demands for 
high optical quality are about five 
times as stringent in the case of a 
telescope to be used for visual work 
as for one intended primarily for 
photography. And therein lies the 
reason why the average astronomer 
is able to obtain plates of value on 
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nearly every clear night. The situa¬ 
tion Is perhaps best described by say¬ 
ing that seeing conditions are seldom 
too bad for photographic work, while 
they are seldom good enough for 
visual work, at least with high pow¬ 
ered eyepieces,” 

W E keep hearing of more and more 
men who once were ordinary ama¬ 
teur telescope makers and who 
sweated over their first 6" mirrors, 
“even as you and I,” now finding their 
permanent life work m optics as the 
ultimate outcome Ralph Dietz is with 
the Mt Wilson shops, two amateurs 
now are pros with Bausch and Lomb, 
while around New York are several 
who are regularly employed m pro¬ 
fessional shops What Is called the 
“Optical Division” of the American 
Astronomical Association is that frac¬ 
tion of The New York City amateur 
astronomers who enjoy getting their 
rougey hands on hunks of glass and 
converting them into telescopes and 
other things optical Its organizer was 
Lew Lojas, and he, for the past three 
years or so, has earned his living as 
an employed professional He is with 
the Kollmorgcn Optical Co , 767 Wyeth 
Ave, Brooklyn, N Y , where he pol¬ 
ishes and corrects lenses Edward 
Hanna, another Optical Division ama¬ 
teur, now is also with Kollmorgen, 
edging and Inspecting lenses, while 
Walter Howland, from the same ama¬ 
teur group, IS a Kollmorgen computer 
Working m the Jersey City shops 
of the Perkin-Elmer Corporation, of 
90 Broad St, New York, N Y, is 
Daniel E. McGuire, a typical amateur 
from a typical Ohio small town who 
went to the great city and who is run¬ 
ning the polishers and correcting ob¬ 
jectives, also Stanley Brower, who 
does blocking and works on magni¬ 
fiers, eye lenses and microscope ob¬ 
jectives. We hear there is an opening 
for one more good man in these shops 
In Keuffel and Esser’s shops, at 300 
Adams St, Hoboken, N J , is another 
optical Division man, Carl Gross- 
wendt, doing optical inspection 
Some of these men and others who 
may choose similar work stand a good 
chance of becoming leaders in the 
optical industry in later years 

We have received a letter from 
Frank A Eaton, of the Bausch and 
Lomb Optical Co , Rochester, N Y , 
who mentions the comments about 
war emergency optical Jobs for ama¬ 
teur telescope makers, made here last 
month, and says "We are interested 
in knowing sources fiom which ap¬ 
plicants may be obtained in the fu¬ 
ture While it is not our intention to 
encourage more people to come to the 
plant for interview at this time, since 
the numbers now applying far ex¬ 
ceed any future employment we shall 
have for them. If the amateur tele¬ 
scope makers will merely write to us, 
so that we have their names and ad¬ 
dresses on record, with an explana¬ 
tion of what they have done with 
optical grmdlng and polishing, that 
will be sufficient* material for us to 
use In seeking later interviews ” 
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NOW-lavn the simple, iasci- 
naling methods of growing 
plants in water, sand or wood 
shavings and ACTOALLT BE¬ 
GIN YOOR SOILLESS GARDEN 
with free chemicals supplied 
you by the inventor of "hydro¬ 
ponics." Simply fill out the 
Gift Coupon which comes 
with your copy of Dr. W. F. 
Gericke's COMPLETE GUIDE 
TO SOILLESS GARDENING. In 
a few days, by the time you 
have read the book, your 
chemicals arrive and you are 
ready for your first adven¬ 
tures in making plants grow 
without soil. 


I Camfileie Quide ta j 

SOILLESS GARDENING 


gives you ail the lalesi melhoda and detailed 
directions lor growing over 100 flowers, irults 
and vegetables without soil Dr. Gerlcke shows 
you how to build the simple plant containers, 
mix your own solutions from cheap, ordinary 
chemicals, grow three different "crops" at the 


vate giant plants—and make your own experi 
ments with cross-breeding, "freak" plants and 
diet control. Many drawings and 58 photo¬ 
graphs keep all directions as simple as A-B-C. 



Potent, Trade Mark, and Related Legal Proceedings That 
May Have o Direct EHect on Your Business 

By ORSON D. MUNN. Lltt.B.. L.L.B., Sc.D. 


Notice 

A PATENTEE who does not manu¬ 
facture and sell the patented ar¬ 
ticle may recover profits and damages 
from an infringer even prior to the 
time that actual notice of infringe¬ 
ment is transmitted to the infringer 
Much confusion has been caused 
by the provision of the statute which 
states that it shall be the duty of all 
patentees making or vending a 
patented article to affix thereto the 
required patent notice consisting of 
the word “Patent" followed by the 
number of the patent The statute 
provides further that “in any suit for 
infringement, by the party failing so 
to mark, no damages shall be recov¬ 
ered by the plaintiff, except on proof 
that the defendant was duly notified 
of the infringement, and continued, 
after such notice, to make, use, oi 
vend the article so patented ” 

It will be readily understood that 
where a patentee manufactures and 
sells articles under his patent he must 
affix the proper patent notice to the 
article in order to recover profits or 
damages from the infringer Should 
he fail to affix the notice to the 
patented article he can only recover 
profits and damages accruing after 
the date on which notice was trans¬ 
mitted Confusion has existed, how¬ 
ever, as to those instances where the 
patentee did not manufacture and 
sell the patented article Some courts 
were of the opinion that profits and 
damages could only be recovered 
after the date on which actual notice 
was transmitted, while other courts 
expressed the opinion that no notice 
was necessary 

This confusion was dispelled by a 
decision of the United States Supreme 
Court which, after reviewing the his¬ 
tory of the statute, concluded that it 
was only intended to apply to tho.se 
instances where the patentee manu¬ 
factured and sold articles under the 
patent Where no manufacture and 
sale took place the patentee could re¬ 
cover damages and profits, the Court 
held, even though no notice of in¬ 
fringement was transmitted to the 
infringer 

Early American 

W HEN an application for the regis¬ 
tration of a trade mark is ap¬ 
proved and passed by the Patent 
Office It Is published in the Official 
Gazette prior to the registration of 
the mark Anyone believing that he 
would be damaged by the registra¬ 
tion of the mEmk may, within 30 days 


of the date of publication, file a notice 
of opposition to the registration 
When the opposition is based upon 
a prior trade mark owned by the op- 
poser and the opposer charges that 
there is a possibility of confusion be¬ 
tween his mark and the mark sought 
to be registered, the Patent Office re¬ 
solves all doubts as to similarity be¬ 
tween the marks and as to the pos¬ 
sibility of confusion in favor of the 
oppo.sei and against the applicant for 
the registration 

This principle is illustrated by a 
recent decision involving the trade 
marks “Elgin American” and “Early 
American ” A manufacturer at¬ 
tempted to register the trade mark 
"Early American” for cosmetics and 
saponaceous materials The registin- 
tion was opposed by the owner of the 
trade mark “Elgin American” which 
W'a.s applied to vanity cases, face 
powder containers, and containers fot 
other cosmetic materials The Patent 
Office and the Court of Customs and 
Patent Appeals concluded that there 
was a possibility of confusion be¬ 
tween the marks and, applying the 
rule that all doubt should be resolved 
in favor of the prior user of the mark, 
refused to permit the registration of 
the mark “Early American” for cos¬ 
metics and saponaceous materials 

Impatient 

T he piocesses of the law are slow 
and inventors sometimes become 
impatient with its delays In a recent 
case the applicant for a patent be¬ 
lieved that another person had copied 
his invention and was infringing upon 
his rights Instead of waiting for the 
issuance of his patent, he filed suit 
while his application for patent was 
still pending, charging infringement 
of the application While the suit was 
pending the patent issued 
The alleged infringer of the patent 
then brought a motion to dismiss the 
suit on the grounds that the Court did 
not have jurisdiction because no pat¬ 
ent was in existence at the time that 
the suit was filed The Court granted 
the motion and dismissed the suit, 
holding that the issuance of the patent 
during the pendency of the suit did 
not correct the defect existing at the 
time that the suit was filed 

Trade-Mark Prints 

T he manufacturer of a dress fabric 
containing a design based on well- 
known trade marks enjoined a com¬ 
peting manufacturer from selling fab¬ 
rics containing similar designs. The 
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original manufacturer was licensed 
by the owners of certain well-known 
trade marks to use their trade maiks 
under controlled conditions as designs 
for dress fabrics The infringer used 
the same trade marks without per¬ 
mission from the owners thereof The 
Court pointed out that the copying of 
a fabric design which is not protected 
by design patent cannot be restrained. 
However, m this instance the copying 
involved the use of well-known trade 
marks without the permission of the 
trade-mark owners Under these cir¬ 
cumstances the Court held that the 
unauthorized use of the trade marks 
as a design for a dress fabric con¬ 
stituted unfair competition and an 
injunction and an accounting were 
awarded 

Double Identification 

A n article of commerce may bear 
two trade marks and each mark 
may be separately subject to protec¬ 
tion against infringement This is il¬ 
lustrated by a suit involving the in¬ 
fringement of the trade mark 
"Friendly” for shoes The manufac¬ 
turer had used the trade mark 
"Friendly” together with the trade 
mark "Jarman” in the sale of its 
shoes The defendant, a retail dealer, 
used the trade mark "Friendly” but 
not the trade mark "Jarman" in con¬ 
nection with shoes coming fiom an¬ 
other manufactuier The dealer con¬ 
tended, among other things, that the 
trade mark "Friendly” was invalid 
because of its use with the other 
mark It is also contended that to be 
guilty of trade-mark infringement it 
would be necessary to use both of the 
manufacturer’s trade marks The 
Court ruled that the trade mark 
“Friendly” was valid, that it denoted 
the manufacturer’s goods, and that 
the use of this mark by the retail 
dealei constituted infringement 

Frozen Lollypops 

T he ice cream lollypops which are 
so popular with children were in¬ 
volved in recent patent ligitation A 
suit was filed against a manufacturer 
of such lollypops charging infringe¬ 
ment of two patents, one relating to 
the ice cream lollypops per se, the 
other to the method of making them 
In making the lollypop the stick 
was inserted in the ice cream at at¬ 
mospheric temperature while the ice 
cream was in fluid condition There¬ 
after the ice cream was frozen with 
the result that it adhered to the stick 
It was claimed by the patentee that 
this opieration involved invention 
The Court, however, declared the 
patent invalid, referring to the age- 
old custom of children of inserting 
sticks in a snowman and permitting 
them to freeze therein In this con¬ 
nection the Court stated 

"It is childhood knowledge that the 
stick for a nose in a snowman, mserted 
in the afternoon, is so frozen to the icy 
snow particles, that, in the morning, 
young fingers cannot pull it out ” 



Sabotage 

IN FACTORIBS 

will b« widetpread, now that the United State* 
i( openly and intenaively helping the Bntiih. 

Before it ftrike* your plant a crippling blow, be prepared to protect youraelf 
—Iiutall a finger-print lection in your perronnel department to check all 
alien cmployeea at toon at the government begint their registration and 
fingerprinting. Supply that department with— 

Frederick Kuhne’s 
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INSTBDCTOB 
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DETAILED 

ILLUSTRATIONS IN „ 
"THE FINGER PRINT ' 
INSTRUCTOR" 

WHICH IS A COMPLETE 9 
COURSE 

OF instruction in 

EVERY PHASE 
OF FINGER PRINT 
STUDY 


Thit volume, by a noted finger print 
expert who wat for many years in the 
Bureau of Criminal Investigation of 
the New York Police Department, 
instructs in every phase of finger 
print work from the taking of the 
finger impression to the final job 
of identification. Qossification of 
prints, filing of records, use of equip- 
ment, discovering and recording for 
study the prints left at the scene of 
a crime by criminals—in fact, every 
procedure in the whole study of the 
science is clearly and fully explained 



and well illustrated with numerous 
cuts of prints. To the text that hat 
long been standard there have been 
made many revisions and the full 
story of the development of the 
science added to that the user may 
qualify as an expert in a court of law 
despite efforts of opposing lawyers to 
trip him up. New illustrations os well 
at a lengthy new section on the 
"Modification and Extension of the 
Henry System” as used by the United 
States Bureau of Investigation have 
also been added. 
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'vone of the many who 
seeking ■ new field to 
ter? 


If you are, here is 
a practical solution 
to your problem. 

.HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can be 
manufactured at home 
profitably on a small scale. 


TF you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
bleaches, cosmetics, etc. 


You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 


HOPKIPJS’ 

Cyclopedia of Formulas 
$5.50 postpaid (domestic) 
For sale by 

Scientific American 

V. 40lh Si., New York City, N Y. 



Adventurls in Conversation is a 24- 
page illustrated booklet that deals 
with the art of conversation and the 
stimulating effect which it can have 
on every-day Hfe. A good convorsa- 
lonalist can turn a dull subject Into 
one that sparkles, can talk interest¬ 
ingly with conviction, can develop a 
personality which otherwise might be 
warped The pathway to developmg 
the ai t of conversation is found in this 
booklet Conrersatton Institute, 3601 
Michigan Boulevard, Chicago, Illinois 


On the Job is a 32-page pamphlet that 
illustrates and describes more than 
100 typical installations of Caterpillar 
diesel engines These installations 
cover a wide variety of fields includ¬ 
ing uses by cities, hotels, quai ries, and 
cotton gins Caterpillar Tractor Com¬ 
pany, Peoria, Illinois — Gratis. 

Stereoscopic Eyes, by Dr C F 
Brmdel, optometrist, is an 88-page 
book dealmg with “how to see depth 
pictures without devices ” It is Dr 
Brindel’s belief that with proper 
training of the eyes, it should become 
possible for anyone with “just a pair 
of good eyes” to dispense with a 
stereoscope when viewing stereo pic¬ 
tures Dr Brmdel explains the physi¬ 
ology of the eyes and provides instruc¬ 
tion and suggestions on how fusing 
of the two stereo images may be ac¬ 
complished with the “naked eye ” 
Well illustrated with diagrams and 
photographs Dr C F Brindel, 27 
West 10th Street, Anderson, Indiana 
—$2 50 

Philippine Mining Year Book is a 
volume of over 200 pages which sur¬ 
veys the entire field indicated by its 
title It includes indexed sections 
covering the mining industries, min¬ 
ing companies, a mining staff direc¬ 
tory, the Manila Stock Exchange, and 
a buyer’s guide listing machine and 
equipment supply companies in Man¬ 
ila Mining Yearbook, Inc , P O Box 
297, Manila, Philippines.—$1 00. 

Browning 5-10 Meter Converter is 
an extremely compact unit for re¬ 
ceiving two frequency bands when 
used in conjunction with any mobile, 
home, or aviation receiver. This in¬ 
strument is described m Bulletin 106, 
obtainable from Browning Labora¬ 
tories, Inc, 750 Main Street, Win¬ 
chester, Massachusetts — Gratis. 

Essays on Historical Anthropology 
or North America is a 600-page 
paper-covered book contaimng sec¬ 
tions by outstanding American au¬ 
thorities on the early Indians of 15,000 
years ago and later; archeology of the 
Southeast, Iroquois history. Great 
Plains Indians, Navahoes; i^uthwest 
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and Great Basm Indians; also on 
Eskimo pre-history. Together, these 
chapters pretty well cover our pres¬ 
ent knowledge of the first Americana 
Smithsonian Institution, Washington, 
D. C.—$2.00. 

Photographic Chemicals, Their 
Properties and Uses, by Henry M 
Lester, is a 32-page booklet reprinted 
from Quarterly Supplement No. 3 to 
the Photo-Lab Index. Listing alpha¬ 
betically the various chemicals used 
m compounding photographic solu¬ 
tions, this handy little guide includes 
for each of the chemicals, the chemi¬ 
cal synonyms, chemical formula, com¬ 
mon grades, uses In the case of 
poisons it provides antidotes The 
booklet lists about 400 chemical terms 
Morgan & Lester, 100 East 42nd 
Street, New York, New York —50 
cents. 

Adventures in Biology is a 101-page 
paper-bound booklet giving prac¬ 
tical instructions for simple experi¬ 
ments in biology, mainly for teaching 
purposes New York Association of 
Biology Teachers, Mrs Estella R 
Steiner, Grover Cleveland High 
School, 2127 Himrod Street, Ridge¬ 
wood, Queens, New York, New York, 
—50 cents 

Highway Research Board, Proceed¬ 
ings Nineteenth Annual Meeting 
is a 578-page cloth-bound book that 
presents a wealth of information on 
various phases of highway design, 
economics, materials and construction, 
maintenance, traffic and safety, and 
so on All papers have been prepared 
by authorities in their own fields 
National Research Council, Highway 
Research Board, Division of Engineer¬ 
ing and Industrial Research, 2101 
Constitution Avenue, Washington, 
D C—$2 25 

Farm Wiring Handbook is a 28-page 
illustrated booklet that constitutes 
a guide for planning electric wiring 
on farms Such planning, properly 
carried out, makes for more efficient 
and convenient use of power General 
Electric Company, 1285 Boston Ave¬ 
nue, Bridgeport, Connecticut .— 
Gratis 

Finch Facsimile Field Laboratory 
IS an illustrated booklet describing 
facsimile transmission and reception, 
with particular attention to a mobile 
laboratory that is now being used for 
research in this particular branch of 
communications science Finch Tele¬ 
communications Inc, 1819 Broadway 
at Columbus Circle, New York, New 
York —10 cents 

88 Years is an 18-page illustrated 
pamphlet that outlines the history 
and present status of the Studebaker 
organization. For 88 years this manu¬ 
facturing unit has been producing 
vehicles that have played a large part 
m the development of the United 
States. Glenn Grisuiold AssoeidHeii, 
Public Relotions, 330 West 42nd 
Street, New York City. — Oratis, 
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The vast wealth of useful information in the Scientific 
Encyclopedia, if published in the ordinary way, would 
fill more than 12 average-size volumes. Here u just a 
brief oudine of some of the subjects covered: 

CHEMISTRY Chemical element*—eymboli, atomic number, atom¬ 
ic weight, density, hardness, melting point, etc. — common 
reactions, occurrence in nature, method of production from 
ores, uses in industry. Compounds—full information, includ¬ 
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mon insects, mollusks, worms; birds, fish, reptiles, mammals. 

MEDICINE Thorough coverage of anatomy, circulatory systent, 
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system, etc. Vitoiqins, hormonos. Bacteriology. Diseases— 
symptoms, diagnosu, treatment. Drugs. Latest researches and 
findings. 

MECHANICAL ENGINEERING. Principles of mechanics, machine 
design, engineering parts and instruments. Types and func¬ 
tions of holts, corns, gears, and other fundamentals up to auto¬ 
mobiles, aeroplanes, locomotives, etc. Steam, gas, gasoline, 
diesel engines. 
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MYTH? PART TRUTh'? 

At last a way to put the Lost Atlantis tradition to a 
scientific test has been found. Readers will recall how 
Plato recorded a story, which in his time was already 
8000 years old, that a vast land lying west of Gibraltar 
and containing a great empire, in a day and a night 
sank beneath the sea The belief, therefore, that the 
rich cities of a civilization more advanced than our 
own lie today in all their arrested splendor burns 
bright in the souls of modern Atlantis cultists Is that 
tradition entirely mythical’ 

Lying 12,000 feet beneath mid-Atlantic waters is 
the Atlantic Ridge, a vast submerged plateau which 
some Atlantean believers identify with the Lost At¬ 
lantis. Why couldn’t this have sunk’ Do not parts 
of the earth’s crust rise and fall, as geologists com¬ 
monly point out’ Aside from the fact that few geol¬ 
ogists believe large areas founder deeply, the unusual 
feature of the Atlantis tale is the sudden submergence 
it calls for. Geologists deny its possibility 

Within recent years, however, new evidence has 
come to light that may encourage the Atlanteans 
Perhaps, instead of itself sinking, the Atlantic Ridge 
plateau was laid bare by a subsiding sea and later 
flooded again by a rising sea. The discovery of large 
submarine canyons far below present sea-level now 
leads some geologists to believe that these were ex¬ 
cavated by rivers flowing on what then was dry land 
To account for this apparent anomaly, they assume 
that a great deal more of the earth’s water was locked 
up as glacial age ice than has previously been thought 
One geologist, A C. Veatch, estimates sea-level in 
glacial times at 12,000 feet below present sea-level 
This fits in nicely with Atlantean tradition 

If the waters gradually withdrew during 50,000 
years of the last glaciation, the Atlantic Ridge might 
for many millenia have had a population. Finally, as 
polar ice melted away, the seas would have risen and 
the area would have been submerged—not, however, 
overnight or even over a lifetime—something geol¬ 
ogists refuse to accept. (Incidentally, the inhabitants 
could not have been able to distinguish the rising sea 
from a falling land ) A tradition of sinking would have 
started among those who departed the area, and be¬ 
fore long the story would have picked up trimmings, 
most certain of which would be a submergence with 
dramatic suddenness, for this would be too good a 
supplied detail for man to forego. 

Methods of surveying the sea-beds with previously 
unhoped-for precision, by employing the sonic depth 
finder in connection with, remarkably exact methods 
of measuring horizontal distances with actual tapes 
(wires), have recently been developed and proved 
good In many places such surveys reveal a thing that 
makes geologists raise their eyebrows—a complex 
pattern of typical land-surface, stream-erosion chan¬ 
nels. And now Capt. Gilbert T. Rude, of the United 
States Coast and Geodetic Survey, in the Proceedings 
of the United States Naval Institute for August, pro¬ 
poses that such a survey of the Atlantic Ridge be made. 

Capt. Rude does not propose this merely to test the 
Lost Atlantis tradition, fbr it would have other and 
greater values to science, but he does point out how 
it might tend to settle this old question. If a typical 
pattern of stream-erosion channels—in other words. 



valleys—were found covermg the Ridge area, this 
would tend to favor the Atlantis hypothesis. If only 
typically smooth, unchanneled sea-bed topography 
were shown, Atlantis would look still more like pure 
myth than it already does to most scientists 

However, even if the eroded land-forms were found, 
the real essentials of the Atlantis hypothesis, as its 
mystical proponents prefer to have them—that is, 
the great “empire” and the civilization “superior” to 
those of our own times and all that kind of thing 
which mystics and occultists dearly love—would 
scarcely be given encouragement; unless perchance 
the dredges of the Survey were to haul up from over 
one mile beneath the surface a golden throne and some 
things we benighted moderns could not yet under¬ 
stand, perhaps an atomic energy machine —A G 1 

FEEDING FOREIGNERS 

Uncle sam is being urged by some well-meanmg but 
near-sighted citizens to feed and clothe the needy of 
European countries which are now under the domina¬ 
tion of the German war machine Should such a plan 
be put into effect, it would surely prolong the present 
conflict and might even be the instrumental factor in 
tipping the scales in favor of a Nazi victory 

At the present time, Germany is reported to be 
stripping the invaded countries of all available food 
supplies, which indicates the effectiveness of the 
British blockade Regardless of any promises which 
might be made by Germany, food and clothmg sup¬ 
plied to invaded countries undoubtedly would be 
seized by Germany as a matter of self-preservation 
The fact must not be overlooked that should the pres¬ 
ent blockade continue to be effective, the obvious 
strain on the resources of Germany in feeding itself 
as well as the populace of conquered countries might 
bring about an early cessation of hostilities. 

While we have every sympathy for the sufferings 
of the people of Europe, we should steel ou, selves to 
the fact that to rob Great Britain of the effects of one 
of its most potent forces—the blockade—might be the 
means of bringing about a far greater catastrophe 
A large amount of money has been solicited from 
the people of the United States for the purpose of 
aiding the destitute of foreign countries In fact, one 
organization publicizes the fact that it has available 
many millions of dollars There are in the United 
States thousands of people who are in absolute need 
and worthy of every charitable consideration. Would 
it not be a good idea to use the funds collected for 
foreign assistance for the aid of our own countrymen 
who are unable..to obtain the necessities of life from 
other sources ’—O D M 
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50 Tears Ago m 



(Condensed From Issues of October, 1890) 


WAR BALLOONS—During the last sixteen or seventeen 
years, the Dutch government has been carrying on a 
more or less active war with certain tribes in Acheen, a 
district of Sumatra, the third largest island of the world, 
and with this v lew have dispatched a military ballooning 
contingent, under the direction of Mr Percival Spencer, 
an English aeronaut, to Kota Rajah, the fortified capital 
of the unconquered regions, where it is proposed to estab¬ 
lish a permanent balloon reconnoitenng corps to watch 
and, if possible, circumvent the strategical movements of 
the enemy 

PACKAGE TRANSPORT—The portelectnc .system 
IS intended for the transportation, not of passengers, but 
of mail and expre.ss matter only, at rates of speed approxi¬ 
mating two miles per minute, the steel car being drawn 
along its confined path at this high rate by the pull of 



numerous solenoids through which the track is laid, each 
coil exerting its power for a short time only as the car 
approaches it The passage of the car completes the 
circuit between the upper and lower rails through th 
solenoid m advance of the car, and the car is thus pulled 
into the coil until it is midway through the cod, when the 
current is cut out and transferred to the next coil in 
advance 

TELESCOPE—The glass for one part of the great forty- 
inch objective of the new Southern California observatory 
has been received by the Clark Brothers, of Cambridge- 
port. Mass The telescope is to be mounted in an ob¬ 
servatory upon Wilson Peak, of the Sierra Madre Moun¬ 
tains, 12 or 15 miles back of Los Angeles, Cal 

GUN POWER—The range and penetrating power of 
modern rifles are tremendous The six-mch rifle will hurl 
its projectde through ten and a half inches of wrought 
iron a thousand yards from the muzzle The eight-inch 
rifle will pierce sixteen and three-tenths inches of iron at 
the same distance The ten-inch rifle that the rejuvenated 
Miantonomoh wdl carry will send its missile through 
twenty-one inches of iron a thousand yards away. The 
twelve-mch rifle, of which we are to have a supply in the 
future, will penetrate twenty-eight inches of iron at a 
range of three thousand feet 


METAL VALUE—-The price of platinum has recently 
advanced \ery greatly, until now it is nearly equal in 
value to gold In July, 1889, the price was $8 an ounce, 
SIX months ago it was $14, and at this writing it is $20 an 
ounce, while gold is quoted at $20 70 (sici This rapid rise 
in the value of the metal is due to the steadily increasing 
demand from the manufacturers of electrical apparatus 

CHOLERA—Advices received from Tokio, via Yokohama 
and British Columbia, contain intelligence of the terrible 
outbreak of cholera which has taken place in Japan, by 
the ravages of which upward of 200 deaths were occurring 
daily. 

ANCIENT ROSE—At Hildesheim, in Hanover, there is a 
celebrated rose bush, the oldest in the world Charlemagne 
himself planted it more than a thousand years ago in 
commemoration of the embassy received from the caliph 
of the Thousand and One Nights, Haroun al Raschid 

EXHIBIT—The 59th annual exhibition of the American 
Institute opened, in this city, on October 1, and is now 
in progress .Among the photographic novelties is the slot 
machine for taking photographs. On sitting in position 
and dropping “a nickel in the slot” and executing some 
manipulations a photograph of the sitter is passed out. 

PRECIOUS—Uranium was unknown a century ago, but 
a lode has been found in a mine in Cornwall, England It 
sells for $12,000 a ton 

SHIPS WITHIN SHIPS—A floating island made of .steel 
1,000 feet long, 300 feet wide, and drawing 26 feet of 
water — such is the type of ship as described by Sir 
Nathaniel Barnaby Constructor Bamaby would load 
and unload his ship in midstream by hghters, and, instead 
of breaking their bulk, would take them aboard, hull and 
cargo, for his plan includes a clear sheet of water for 
them ’tween decks, a miniature harbor into which they 
may be floated at one port and floated off again at another 
Once the lighter fleet containing the ship’s cargo is properly 
arranged aboard, the floating basin can be pumped dry 
and all comfortably stowed for the voyage — the sea 
being let in again after the ocean has been crossed, and 
the cargo thus distributed in many bottoms floated ashore 

ADVERTISERS durmg the Fall season of 1890 included 
Keuffel & Esser Co. (surveyor’s instruments), L S Graves 
and Son (elevators), Armstrong Man’f’g Co (stocks and 
dies), Hartford Steam Boiler Inspection and Insurance 
Co , The Eastmaii Company (Kodaks), G Gennert, (Mon- 
tauk cameras), Rochester Machine Tool Works (stationary 
engines) , Felt & Tarrant Mfg. Co. (Comptometers), Bab¬ 
cock & Wilcox Co (steam boilers); Overman Wheel Co 
(Victor bicycles). Smith Premier Typewriter Co ; Millers 
Falls Co (saws), John A Roebling’s Sons (wire rope) 
The Eagle Bicycle Mfg Co., Seneca Falls Mfg Co (foot 
power machinery), Edison Lamp Co.; L S Starrett (mi¬ 
crometers) , The American Bell Telephone Co , The Pictet 
Artificial Ice Company, L Manasse (magic lanterns); In- 
gersoU-Sergeant Rock Drill Co., Rand Drill Co. How 
many of these names are familiar today or strike re¬ 
sponsive chords in your memory’ 
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We want your telephone service to be good and quick and 
cheap. But there's more to it than that. We want it to be 
courteous too. 

No matter what the occasion, there's always time for a 
cheery “’please" and a pleasant word of thanks. That is the 
Bell System way. It is one of the fine tradi¬ 
tions of the telephone business. 

BELL TELEPHONE SYSTEM 

PRtPARIDNIfS —THE BELL SYSTEM IS PREPAKED TO DO ITS 
PART THE nation’s PROGRAM OF NATIONAL DEFENSE 
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M odern land warfare, as conceived by the Gernutns, puts the tank on 
the second Ime of offense, to follow the spearhead of the attack— 
the dive-bomber. Having built vast numbers of these mobile, light ar¬ 
tillery units, the Nazis have been able to sweep irresistibly across sev¬ 
eral countries. Several types of tanks are employed, including the two 
shown here; a light tank, long type; a light medium type; and possibly 
larger types. The short, light tank, above, mounts machine guns, car¬ 
ries a crew of three, and has a road speed of perhaps 30 miles an hour 
The long, light type mounts a machine gun and either 37-mm or 
standard anti-tank guns The light medium tank is similar to the long, 
light type, but has a look-out hatch and heavier gun. The heavy me¬ 
dium, below, mounts a 75-mm gun in a turret, several machine guns, 
has a crew of seven Drawings from The Illustrated London News. 
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BOMBEBS PLUS BATTLESHIPS 

Bott Are Needed For Go-Ordimited Effort 

A. B. VOSSELLER 


W HEN the editor of Scientific 
American requested this ar¬ 
ticle, he suggested the title 
“Bombers versus Battleships,” 
Since the days of General William 
Mitchell, of the U. S. Army Air 
Corps, controversy has raged upon 
this subject and many articles pur- 
portmg to analyze the problem of 
bombs, or bombers, versus battle¬ 
ships have appeared. Events abroad 
have mtensified interest in this 
question and it is, therefore, quite 
understandable that the editor 
should think his readers would be 
interested in the subject. 

In the writer’s opinion, however, 
no more dangerous argument bear¬ 
ing on national defense problems 
than this very question of bombers 
versus battleships has ever oc¬ 
curred In the writer’s view, it 
would be about as easy and conclu¬ 
sive to present a discussion upon 
the subject of brothers versus sis¬ 
ters or, to select an analogy closer to 
the question, infantry versus tanks, 
whereas the self-evident fact is that 
we need both The real question 
which every public-spirited officer 
of the Army or Navy, or for that 
matter, every public-spirited civ¬ 
ilian, is interested m, is the broad 
question of adequate national de¬ 
fense rather than any narrow ques¬ 
tion of the transient superiority of 
some particular arm over another 
arm of the national defense, and 
that under certain given conditions 
Hence the title selected and used 
above. 

There never has been any argu¬ 
ment, to the best of the writer’s 
knowledge, about the fact that a 
bomb, if it hits, will damage a bat¬ 
tleship—or anything else which it 
may strike. There has been a great 
deal of discussion, some of it quite 




acrimonious, as to whether one 
bomb will sink a battleship and if 
not one bomb, then how many 
That type of argument proves noth- 
mg, beclouds the issue so far as the 
uninformed are concerned, and is 
generally destructive to the best 
interests of our national defense 



The fact of the matter is that a 
battleship, or any other warship, is 
a very strongly constructed vessel 
and the damage which will be sus- 
tamed by a hit from an aerial 
bomb will be largely determined by 
the location of the hit and the par¬ 
ticular circumstances prevailing at 
the time 

The whole controversy of bomb¬ 
ers versus battleships is strongly 
reminiscent of similar controversies 
which took place years ago con¬ 
cerning the relative merits of bat¬ 
tleships and destroyers, and like¬ 
wise battleships against submar¬ 
ines At that time the proponents 
of the battleship stoutly maintained 
that the battleships were superior 
to the destroyer and the submarine, 
each with its torpedo; and the pro¬ 
ponents of the destroyer and sub- 
marme were equally as insistent 
that their pet weapon had ren¬ 
dered the battleship obsolete. It 
should have been obvious then, as 
it is to all thinking people today, 
that neither was “superior" to the 
other but that, as in the contro¬ 
versy of the battleship and the air¬ 
plane, new and highly destructive 
weapons for use in naval warfare 
had been developed. 

It is submitted as highly signifi¬ 
cant that there has never been any 


great controversy m the Navy it¬ 
self over the relative value of the 
bomber and the battleship and that 
most of this controversy has been 
thrust upon the Navy by others. 
The flyers of our Navy are not only 
naval aviators; they are also sea¬ 
going naval officers who understand 
the inter-relationship between the 
various parts of the Navy and 
therefore would no more sacrifice 
battleships than they would the 
Navy’s aviation. 

This IS believed to account, in 
large measure, for the eagerness 
with which aviation was seized 
upon as a tool by officers of our 
Navy, once its teething days were 
over and the future stature of avia¬ 
tion became apparent to the dis¬ 
cerning The result was that all 
phases of naval aviation were 
strongly pushed and highly devel¬ 
oped with the further result, today, 
that U S naval aviation is pre¬ 
eminent in all its phases over every 
other air force m the world 

D evelopment has many tunes 
seemed maddemngly slow to 
the officers of naval aviation, but, 
as we regard the status of things at 
present, we find that, slow though 
it may perhaps have been, it has 
nevertheless been sure and steady 
and certain. The U S Navy today 
finds itself with aircraft carriers so 
far ahead of any others m the world 
in operating technique, training of 
pilots, suitability of aircraft carried, 
and, most important, training with 
the Fleet, that there is no compari¬ 
son possible. In the same way, the 
long-range patrol bombers of the 
U. S. Navy are incomparably better 
in every respect than those pos¬ 
sessed by any other air force in the 
world. 

We have now, and have long had, 
more planes of this type than 
any other air force and newer and 
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finer ones, embodying all the les¬ 
sons from our wealth of experi- 
' ence m the past, are under manu¬ 
facture and soon to be delivered 
The dive bomber, which has dem¬ 
onstrated Its frightful power so 
overwhelmingly in the hands of the 
German air force, was pioneered, 
developed, and perfected by the 
U S Navy and today only the Ger¬ 
mans and U S naval aviation have 
real dive bombers All our battle¬ 
ships and cruisers carry aircraft to 
be launched by catapults from their 
parent vessels and these airplanes 
also have no peer in any air force 
m the woild The pilots who fly 
them have been especially trained 
and indoctrinated to work with 
their parent vessels and it is merely 
a matter of routine in the Fleet to 
use these aircraft for scouting, sub¬ 
marine searching, and spotting of 
gunfire 

It will be seen from the above 
brief summary, therefore, that 
technically, and in the develop¬ 
ment and adaptation to naval use 
of new ideas, naval aviation has led 
the world Important and encour¬ 
aging though this progressiveness 
and progress are, they are by no 
means the whole story, nor even 
the most important part 

The organization of the German 
air force has recently been the sub¬ 
ject for much argument and specu¬ 
lation Whether, however, Ger¬ 
many has in fact a separate air 
force, whether the air force oper¬ 
ates under the army or vice versa, 
the real lesson that we should draw 
from the German operations in 
Europe is the extraordinary co-op¬ 
eration which has been exhibited 


between air and ground forces, no 
matter how achieved Destruction 
wrought by the German an force 
has been terrible to contemplate 
It IS submitted, however, that such 
destruction, unco-ordinated with 
advance of the ground forces, would 
not have rearranged the map of 
Europe as we find it today 
It IS in this co-ordination between 
all arms and branches of German 
national defense that the Luft¬ 
waffe has displayed its outstanding 
qualities and it is in these same 
characteristics that the U S Navy, 
including its naval aviation arm, is 
likewise outstanding For years, 


naval aviation has been going to 
sea with the Fleet, daily, monthly, 
year in and year out, in each year 
for at least the last 15, naval avia¬ 
tion has played a large, and many 
times predominant, part in the an¬ 
nual Fleet maneuvers 

Most of the officers and men now 
serving in naval aviation have 
served in all its branches battle¬ 
ship- and cruiser-based, patrol 
plane and carrier squadrons In 
their years aboard battleships and 
cruisers, they have taken their turn 
at watch-standing and know as well 
as their comrades on general ser¬ 
vice duty what the mission of the 
surface vessel is and how that mis¬ 
sion should be carried out. Aboard 
the carriers they have become thor¬ 
oughly indoctrinated in the meth¬ 
ods of co-ordinating and delivering 
the group air attack on both enemy 
surface vessels and aircraft and 
they realize full well that co-ordi¬ 
nation, timing, and teamwork are 
the essence of any joint effort 

N this connection it is of interest 
to mention that all of the non¬ 
flying line officers of the Navy are 
required to be familiar with the 
theory and practice of aviation and 
must periodically, before promo¬ 
tion, undergo examination in this 
as well as other professional sub¬ 
jects These non-flying line officers 
serving in battleships, aircraft car¬ 
riers, cruisers, and tenders are, of 
course, continually working with 
the aviation personnel attached to 
these ships and they in turn learn 



Sky-coins ship* of our aerial Navy. These patrol bombers have wide 
ranee and carry enourh bombs to start and finish a battle-line job 
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ot the trround, a utility squadron flies on toward its objective 


m this practical way the capabilities 
and limitations of aviation 

Those who serve in the patrol 
wing understand that, although 
they carry heavy loads of bombs, 
their primary mission is to act as 
the Navy’s long-range, high speed 
air cruisers until the enemy is lo¬ 
cated and his intentions diagnosed 
They understand the reason, too, 
which IS that the mission of our 
Navy in the next war, as it has been 
in the past, will be to seek out and 
destroy the enemy completely and 
finally, using all the force at our 
command on the surface as well as 
above and below it The fact that 
the British were able to evacuate 
some 300,000 men from Dunkerque 
to England under the very nose of 
overwhelming German air powei 
has not been lost on these men and 
they want no sole dependence on 
air power which might allow such 
a thing, in reverse, to happen on 
our shores 

It IS believed to be generally rec¬ 
ognized now that one of the great¬ 
est and most far-sighted public 
services which was ever rendered 
the United States was the deter¬ 
mined effort and successful fight 
waged by the high command of the 
Navy in preventing the formation* 
of a unified air service to include 
naval aviation We have before us 
several excellent, if also tragic, ex¬ 
amples of the difficulties which the 
United States might now face had 
our present course of action not 
been followed The principal one 
of these is, of course, that of Brit¬ 


ain, wherein the Royal Air Force 
was set up as a third arm of Brit¬ 
ain’s defense with the result that 
the Fleet Air Arm cannot now af¬ 
ford the British Navy the strong 
air support which that Navy so 
badly needs The final history of 
the present war will record the 
tragic loss of many British lives 
because of the slip-ups and misun¬ 
derstandings inevitable under any 
such system of divided control 
The above record of progress and 
accomplishment has been set down 
so that the reader may understand 
why we in the Navy consider the 
“bomber versus battleship” ques¬ 


tion an abstract argument The 
problem facing the Navy today is 
to build, upon the excellent nucleus 
we now have, the expanded naval 
aviation of tomorrow, maintaining 
the co-ordination we now possess 
so that when and if our Navy goes 
into battle, all its components will 
be there in adequate number and 
all will be working together in the 
most efficient way to achieve the 
final result—total defeat of the 
enemy 

• • • 

AIRCBAFT 
Yersns WARSHIPS 

Although Mr. Charles Edison, 
when Secretary of the Navy 
some months ago, stated that air¬ 
planes have a temporary advan¬ 
tage over battleships, it is apparent 
that protective measures for the 
ships were already known An edi¬ 
torial in a recent issue of The Engi¬ 
neer (London) discusses this mat¬ 
ter in detail and states the protec¬ 
tion necessary We quote below a 
pertinent part of that editorial 
“We have now had experience of 
many months of war, and it is not 
unreasonable to inquire whether 
this question can yet be answered. 
It is, of course, less a single question 
than a group covered by a single 
title, for there are ships and ships 
If we consider first the vitally im¬ 
portant question of the battleship, 
It may be said at once that we do 
know a great deal more than we 
did It IS true that we knew before¬ 
hand that the battleship of today 



Torpedo planes, dive bombers, %nd omlters—they’re all part of the 
team. Properly co-ordinated, they make a powerful defensive arm 
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was strongly protected by deck 
armor and was difficult to hit. To 
penetrate armor requires high 
striking velocity, and this, in turn, 
calls for a high altitude of attack 
on the part of the aircraft, though 
the greater this height the less 
chance of hitting. Hence the two 
chief attack requisites were, and 
still are, mutually conflicting Nor 
can modem developments mate¬ 
rially affect this position. 

"The bombs now in use are bet¬ 
ter streamlined than m the last 
war, and they are heavier, but even 
so the velocity they acquire durmg 
descent remains much where it was 
Even were air resistance entirely 
removed, the vertical velocity at¬ 
tained from any height could not 
exceed that corresponding to a 
vacuum trajectory, which from 20,- 
000 feet is but 1100 feet per second; 
in practice it would, of course, be 
materially less, and even were the 
height of release pushed up to 30,- 
000 feet, or even 40,000 feet, the 
velocity would be but little greater 
since, m the neighborhood of the 
speed of sound, the rapid rise in 
air resistance cushions further in¬ 
crease Nor could an attack during 
a dive from high altitude materially 
alter the situation, since an initial 
downward speed of even 400 feet 
pier second would hardly affect the 
velocity at sea level To fire the 
bomb downward fast enough to in¬ 
crease the ultimate speed would, for 
a bomb of adequate size, require an 
aircraft gun of such dimensions 
and weight as to be outside the field 
of possibility, whilst any form of 
rocket-bomb is likely to present 
great practical difficulties Hence, 
if the armored deck can keep out 
a bomb which arrives with a strik¬ 
ing velocity of 1100 feet per sec¬ 
ond, it can be said to have the latter 
beaten And this, our present war 
experience has shown it can do 

tt||NE at least of our battleships 
” has been hit by such a bomb 
and the armored deck has proved 
to be just that protection which our 
naval architect said it would be 
Hence the contest between the bat¬ 
tleship and the bomb has largely 
ceased to be the doubtful factor 
that it was It is true that this 
leaves out of account the ‘near- 
miss,’ the bomb which explodes 
under water close to the ship, but 
this should be regarded rather as 
an attack by a mine or aerial tor¬ 
pedo than by a bomb The essence 
of a bomb is to cause such an ex¬ 
plosion inside a ship as will dam¬ 
age the vital machinery below the 


armored deck, or even hole the 
ship from the inside; whereas the 
object of the mine is to blow in the 
side or bottom of the ship by means 
of the intense pressure wave 
created m the water by its detona- 


lAMES L. H. PECK 

Y ou are at the controls of a rap¬ 
idly climbmg dive-bomber—the 
most feared, most spectacular of 
warplanes—miles out over the sea, 
leading a three-plane “V” forma¬ 
tion m search of an enemy cruiser 
You level off at 8000 feet A mo¬ 
ment later, you spot the warship 
off the port wmgtip, you lift the 
microphone and radio a terse com¬ 
mand to your “wing men ’’ The one 
who 18 flymg behind and to your 
right, slides over neatly and settles 
into place behind the left, or Num¬ 
ber 2 “wmg man.” Now the dive- 
bombers are m left ^helon, or step 
formation—an excellent arrange¬ 
ment for the attack 

You swing m a wide curve to the 
left; it 18 early afternoon and you 
want to keep the formation between 
the sun and the enemy so that the 
ship’s anti-aircraft gunners will 
find difficulty in spotting you Peer¬ 
ing down at the dark sea to ascer¬ 
tain wind direction, to check the 
drift of smoke from the ship’s fun¬ 
nels, you note that the wave crests 
are rolling in a direction almost 
parallel to the cruiser’s course 
Good From the angle you are con¬ 
templating attack, the wind’s ef¬ 
fect will tend to compensate for the 
common tendency to bomb “over,” 
or beyond the craft There will be 
just one attack; each plane is car¬ 
rying an 1100-pound armored de¬ 
molition bomb; each must coimt. 

A succession of staccato explo¬ 
sions just reach you from below 
when they are duplicated a short 
distance above, and behind the 
formation. You make a sharp tack, 
then another in the opposite direc¬ 
tion, then you lead the formation 
down about 200 feet and make an¬ 
other tack. Shrapnel, accompanied 
by blossoming, black puffs, burst 


tion. Hence the ‘near-miss’ must 
be looked upon as a mining attack 
and any battleship adequately pro¬ 
tected against mine and torpedo 
may be looked on as protected also 
against the ‘near-miss.’ ” 


where the planes were a few sec¬ 
onds ago Almost over the vessel 
now; you slide to the left just a bit 
’The ship IS turning, but it will be 
just right by the time the bombers 
drop down. 

Another terse radio command. 
You roll the speedy monoplane 
over on its back, “peelmg off” the 
echelon and heading down in one 
big hurry You are shooting down, 
a bit over on your back—upside 
down Now the plane is vertical, 
you’re streakmg down an mvisible 
roller-coaster with the sun at the 
top The huge engine down ahead 
IS throttled back, but not all the 
way, because the carbureter would 
flood and the engine would cool off 
too quickly Down at the bottom 
you’re going to need all the engine 
you have to get up and away. You 
have trimmed the bomber’s elevator 
tabs so that the ship is slightly 
nose-heavy, it dives better so 
Your eye is glued to the telescope 
sight, and you watch the cruiser’s 
gray-looking deck and superstruc¬ 
ture rush up toward you 

T he sea grows bluer Guns, tur¬ 
rets, deck gear, and the scramb¬ 
ling crew become larger and more 
distinct, more detailed. Machine 
guns swing in the direction of your 
plane, you are literally flying down 
the gun barrels. But the sun is with 
you, protecting you Your left hand 
darts to the bomb release toggle. 
You bnng the nose up a trifle, just 
before the toggle is pulled. If the 
ship were on its back or perfectly 
vertical at the time of release, the 
bomb would take a part of the pro¬ 
peller along as it dropped away. 

Now! You can feel it as the 
bomber is freed from its half-ton 
burden You ease back on the con¬ 
trol stick, and ease the throttle 
open. Ease is deflnitely the word: 
You pull out of the streaking dive 
in such a maimer as to mi^ It 


• • • 
HELLDIVERS 

Describing the Technique of Dive-Bombing, 
Conceived for United States Naval Use 
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easy on both the plane and your¬ 
self. A weighting force crushes you 
down against the seat, but there is 
no blanking-out of vision because 
the pull-out was gradual. Momen¬ 
tum of the dive, and the power of 
the engine, boost the dive-bomber 
up the other side of the invisible 
roller-coaster at a terrific rate 
You look back over the tail at 
streaking tracers from the vessel’s 
machine guns, but you’ve much too 
much speed Your Number 2 man 
comes out of his dive just above the 
pall of smoke from your bomb 
There’s a flash and mushroom of 
evil smoke as his bomb hits the 
ship’s taflrail. Then the Number 3 
pilot lets go Just aft of the 



stern, you see a huge bil¬ 
low of white foam, then a 
geyser and an expanding 
rmg of churning water 
Tmy splashes are every¬ 
where, caused by the rain 
of debris 

You throttle down so 
that the “wing men” can 
join up. But the formation 
IS just a loose string, a fol¬ 
low-the-leader affair The 
cruiser lists badly to star¬ 
board Your gunner is 
watching through glasses 
from the enclosed rear 
cockpit Men are scurrying 
about the deck of the 
cruiser, manning the boats 
The ship IS gomg down 
by the stern, slowly but 
steadily. 

Again you pick up the 
microphone; but this time 
your message has to do with 
savmg life, not the taking. 
You report the success and 
completion of your mission, 
and give the sinking ves¬ 
sel’s position so that one of 
your destroyers can pick up 
the survivors. 

That 18 dive-bombing — 
the method by which more 
than a few ships have been 
sent to Davy Jones’ Locker 
during World War II; the 
method by which Nazi fliers 
soften land defenses as 
they form the spearhead of 
the swarming blitzkrieg 
assault. This new tactical 
employment of the dive 
bomber against airdromes, 
fortifications and gun em¬ 
placements, troop concen¬ 
trations, supply depots, and 
other objectives m the Brit¬ 
ish back areas is designed 
to 8upplem«it artillery flro. 
Hitler’s Sturzkampffiiig~ 



Doodas ’rao-l’s, of 'Torpedo Sqiutdron 
Five, “on the way down” In fomutloA 


zeug — literally meaning dive- 
fighter, and popularly known 
and feared as “Stuka”—wreaked 
havoc in Spain, grounded the 
ill-fated Polish Air Force in just 
three days, helped make central 
Norway untenable for the Allies, 
was a prime factor in bringing 
about the capitulation of France 

MOST widely known “Stuka” is 
the gull-winged Junkers 
JU-87 monoplane which is 
powered by a 1000-horsepower 
Junkers Diesel motor, and has a 
top speed of 242 miles per hour. 
The outstanding features of this 
four-year-old, all-metal, dive- 
bomber are its wung flaps and 
slots and deflector fork. The 
flaps comprise four hinged sur¬ 
faces on the wing’s trailing edge 
which may be lowered to in¬ 
crease the air’s drag, thereby 
slowing diving speed from 430 
miles per hour to just a few 
miles per hour more than the 
ship’s top speed in level flight 
Used in combination with these 
“diving brakes” are two slots or 
foils in the leading edge of the 
Stuka’s wing—all of which make 
for bombing accuracy, in that 
the craft can dive within a few 
hundred feet of the ground to 
release its deadly cargo The 
“Stuka’s” deflector fork is the 
bomb rack gadget which lowers 
the 1100- or 550-pound bomb so 
that It will clear the arc of the 
propeller blades when released 
The bomb is earned snuggled up 
against the center section of the 
wing to diminish air resistance. 
When the pilot makes ready to 
dive, the rack is extended Addi¬ 
tional firepower consists of four 
110-pound bombs carried in wing 
racks, and three .312 caliber 
Rheinmettal - Borsig machine 
guns, two in the wings and one 
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for the rear gunner to ward off 
back-biters 

Closely resembling the Junkers 
plane is the B & V Hamburger 
137—an all - metal, single - seater 
having the same up-swept wing and 
pointed nose The Henschel 123 is 
a stubby biplane powered by a 
radial air-cooled engine, it carries 
the same armament and bomb load 
as the more widely known Junkers 
All three prototypes were origin¬ 
ally classified as attack planes or 
Schlachtflugzeug, and they engage 
in attack-plane tactics as well as 
dive bombing The latter are em¬ 
ployed against more or less isolated 
objectives whose destruction calls 
for extreme accuracy. When straf¬ 
ing enemy troops, however, the at¬ 
tack-plane tactics demand low-fly¬ 


ing assaults in which the “Stukas" 
do not dive steeply, but maneuver 
on level keel. 

Machine-gun fire from craft fly¬ 
ing at tree-top altitude in horizon¬ 
tal attitude describes a grazing, 
creeping barrage, while that from 
planes in a steep dive is neces¬ 
sarily limited in its forward travel 
The level assault offers more pro¬ 
tection, in that hedge-hopping 
“Stukas” are within sight and 
range of ground machine-gunners 
—larger anti-aircraft guns are use¬ 
less agamst planes flying lower 
than 100 feet—for the shortest pos¬ 
sible time When diving at a steep 
angle, they may be seen and fired 
upon as they are on the way down 
and, necessarily, on the way up 
following the pull-out. Low-flying 


craft are difficult to perceive from 
higher altitudes, and this offers 
some protection against enemy 
pursuit planes “Stukas” operate 
in three-plane units in both div¬ 
ing and level-flying assaults 
Because of the sensational suc¬ 
cess of both dive and attack tactics 
in World War II, it would seem that 
these are new applications But 
Germany developed an attack plane 
—the armored, all-metal Junkers- 
Fokker, carrying three machine 
guns and some 200 pounds of 
bombs—early in 1917, and the 
United States conceived the dive- 
bomber, primarily for naval use, 
just ten years later The famous 
Martin dive-bombers and Curtiss 
“Helldivers," with their character¬ 
istic, back-swept upper wings, be¬ 
came the pride of the Naval An 
Service, and the Curtiss 02C’s did 
yeoman service with the Marines 
in Nicaragua. 

T oday, the all-metal Curtiss 
SBC-4 biplanes form a very im¬ 
portant part of our Flying Fleet, 
together with the Douglas SB2U 
and Northrop XBT-1 monoplanes 
The former two are known as 
scout-bombers, like their brothers 
of the Army, the reconnaissance 
bombers, once they spot the enemy, 
they stop scouting and commence 
bombing The Northrop, newest 
of the Navy’s dive craft, is a two- 
seater and strictly a dive-bomber 
There can be little doubt that, after 
the most convincing demonstration 
abroad. Uncle Sam will provide 
faster and better dive-bombers 
aplenty for U. S defense. The 
“Helldivers” have come of age 


SMOKELESS, FLASHLESS 

New U. S. Powder* Don't 
Betray Gun Positions 

A SUPERIOR quality of propellant 
powder will be manufactured at 
new powder plants which are to 
be built by the government near 
Louisville, Kentucky, and operated 
by the du Pont Company. When 
these plants are ready, the nation’s 
present output will be tripled, these 
new ones making something like 
200,000 pounds per day. 

The new powder is not only 
smokeless but also flashless so that 
when a gun is fired at night only 
a dull red glow may be seen a short 
distance from the gun It is said 
even the noise will be decreased. 
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Sikorsky’s Helicopter 


ALEXANDER ELEMIN 

Avlktlon Editor, Belmtlflo American 
In Otiarfe, Daniel Oujienhelm flchool 
of Aeronautloa, New York Dnlverilty 

I N our September issue we re¬ 
ported on Igor Sikorsky’s views 
regarding the utility of the heli¬ 
copter m military operation With 
these views we agree thoroughly 
But the pioneer inventor does not 
merely hold views, he builds air¬ 
craft to substantiate them Witness 
the ■VS-300 helicopter, recently 
constructed and tested in the plant 
of Vought-Sikor.sky Aircraft 
The new helicopter, as indicated 
in our photograph, is equipped 
with a single lifting rotor, three- 
bladed and 28 feet in diameter 
There is considerable advantage in 
a single rotor, because the maxi¬ 
mum lifting and forward flight 
efficiency are seemed thereby, and 
because the overall dimensions arc 
kept down to a minimum More¬ 
over, with the engine placed im¬ 
mediately below the rotor hub, the 
tran.smission system is reduced to 
its barest elements With a single 
lifting airscrew, there is, however, 
a turning moment to take care of. 
the fuselage and its occupants 
would otherwise spin around diz¬ 
zily in space This difficulty is met 
by placing a small auxiliary air¬ 
screw at the very tail of the heli¬ 


copter, rotating in a plane which 
is parallel to the plane of symmetry 
of the helicopter. With this plane 
of rotation, the auxiliary airscrew 
provides lateral thrust and the 
turning moment of this thrust 
counteracts the torque of the mam 
rotor When the pitch of this aux¬ 
iliary airscrew is varied, its thrusi 
IS varied Hence rudder action is 
provided. 

The reader will note that there 
are two other auxiliary airscrews, 
mounted on outriggers from the 
tail end of the mam fuselage The 
pitch of these screws can also be 
varied at the will of the pilot If 
their pitch is varied simultaneous¬ 
ly they give longitudinal control, 
that IS, control in pitching the craft 
up or down If the pitch of the 
two outboard screws is varied dif¬ 
ferentially. they give lateral con¬ 
trol like the ailerons of an airplane 

Thus the Sikorsky helicoptei 
has control about all three axes, 
(which IS an essential of all air¬ 
craft) Since the controls are 
engine driven they are operable 
when the machine is hovering, 
while ordinary movable control 
surfaces are operative only when 
the aircraft has forward velocity 

To secure vertical ascent it is 
only necessary to give the blades 
of the main rotor a fairly large 
positive pitch While the machine 



Conventional propeller shank, 
and shank with cuff (see below) 


has not yet risen to very high alti¬ 
tudes, the photograph indicates 
that ascent has been achieved 
Forward flight is achieved by 
simply inclining the machine for¬ 
ward—that IS, nose down—using 
the elevator airscrews for the pur¬ 
pose Thus the thrust of the mam 
rotor has a forward component 
which serves to accelerate the ma¬ 
chine in a horizontal direction As 
a matter of fact, the helicopter can 
go forward, backward or sidewise 
In case of engine failure, the 
pitch of the main rotor will auto¬ 
matically decrease so that vertical 
or gliding descent at a steep angle 
will become possible just as with 
an autogiro The auxiliary screws 
remain m the same mechanical 
connection with the mam screw 
whether power is off or on There¬ 
fore the auxiliary screws remain 
operative as controls even when 
the engine is dead 

We congratulate Mr Sikorsky 
on an elegant solution of the heli¬ 
copter problem, and await further 
progress with real expectations 


PROPELLER CUFFS 

Onl of our photographs shows, 
in its upper left corner, a conven¬ 
tional type of Curtiss Electric Con¬ 
trollable Pitch propeller with the 
blade shank exposed At the lower 
right the blade shank is covered 
by a so-called “cuff ’’ The cuff, of 
sheet aluminum alloy, continues 
the airfoil section of the blade, im¬ 
proves the streamlining and hence 
the efficiency of the propeller 
Moreover, the thrust of the propel¬ 
ler IS now distributed more closely 
to Its center so that air is driven 
backward forcibly to the inner por¬ 
tions of the engine Cooling is im¬ 
proved thereby The sheet alumi¬ 
num cover IS easily removed and 
serviced, and we should not be sur¬ 
prised to see the use of cuffs become 
widespread —A K 



Ivor ^onky Byinr hts helicopter 
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Geriatrics 

The Newest Medical Specialty Deals with 
the Aging, Now that the Elderly Increase 

BARCLAY MOON NEWMAN 


W ITH surprising suddenness, a 
new division of medicine has 
appeared—geriatrics—to help old¬ 
sters grow older, toward maximum 
longevity The name was coined 
long ago, from per—indicating old 
age, and latncs meaning therapy 
But, until a year or two ago, the 
specialty was little more than name 
The aged we have always had 
with us Why this sudden great in¬ 
terest’ We have only to look about 
us—to see more individuals than 
ever before in the upper age brack¬ 
ets 

Greater than ever in world his¬ 
tory are the odds in favor of our 
reaching advanced age. In Rome 
during the early Christian era, life 
expectation at birth was probably 
only 20 to 25 years. In certain 
European cities of two centuries 
ago, the newborn could expect to 
live 25 to 35 years In the United 
States, just after the Revolutionary 
War, the expectation of life at birth 
was 30 to 35 years, in 1900, 50 years, 
today, white male babies can look 
forward to 60 and female to 63 
years The increase in expectation 
of life, at birth, since 1900, slightly 
surpasses the increase during the 
previous 100 years, By 1960, a new¬ 
born boy of this country may ex¬ 
pect to live 75 and a girl 80 years 
There has been no observable in¬ 
crease, however, in the maximum 
length of life attainable by the most 
longevous man or woman Persons 
surviving to advanced ages do not 
live longer than formerly In fact. 
It IS believed that those who, in 
1890, reached three score and ten 
could expect more years than men 
and women who today are entering 
their eighth decade 

Only the average duration of life 
has been increased Thus, in 1890, 
72 percent of U S boy babies at¬ 
tained the age of ten, now more 
than 91 percent do. The early dan¬ 
gerous years are more often sur¬ 
vived, and so the average age at 
death has gone up. Medical discov¬ 
eries and their wide application. 


public health measures, improved 
nutrition, the elevated standard of 
livmg, and education, deserve the 
credit The chief successes have 
been over nucrobic diseases— 
smallpox, bubonic plague, yellow 
fever, typhoid, diphtheria, tuber¬ 
culosis And newer nutritional dis¬ 
coveries may right now be m the 
midst of adding another 10 percent 
to the present average age at death 
In the meantime, the birth rate 
has been declining By 1950, ac- 



the ciuwe: more people live Ion* 

cording to some calculations, our 
population will have become sta¬ 
tionary, with the number of births 
equaling the number of deaths 
Declining birth rate and declin¬ 
ing mortality rates for mfancy, 
childhood, adolescence, and early 
adult life co-operate to yield an 
aging population. A century ago, 
youngsters under 20 made up half 
our population. Today only a third 
of U S individuals are in this group 
A century ago, less than three per¬ 
cent of the population were elder¬ 
ly, that IS, 85 and older. This per> 
centage has already been doubled 
Within another half century, men 
and women past 65 will make up 
more than 16 percent of the total 
population. More striking, how¬ 
ever, IS the fact that about 27 per¬ 
cent of us are today already 45 
and older. In 1980, more than 40 
percent of U S persons—^infants to 
oldsters—will be 45 at the young¬ 
est In another ten years (1950), 


the elderly (those past 64) will be 
as numerous as children under five 
years of age—the percentage of 
each in the total population will be 
about eight The geriatrician will 
have as many patients as the 
pediatrician. 

Pensions, old age "economic” 
schemes, and old age pressure 
groups have come to the fore, and 
doctors, like the rest of us, are 
awakening to the results of the 
crowding of the higher age brack¬ 
ets The social and economic results 
are gomg to be enormous Business 
and Its advertisers must take into 
account the aging of the “average” 
consumer, who will have different 
tastes, interests, attitudes, habits, 
pleasures — and, above all, prob¬ 
ably, increased conservatism. The 
dependent oldster is replacing the 
dependent youngster 

The average doctor notes not 
only that his average patient is 
older but also that the number of 
aged patients has increased Old 
age IS commonly said to begin at 
65 However, many individuals are 
really younger at 75 than the 
average person is at 55 to 60 Time 
IS a poor indicator of degree of 
senescence 

T he geriatrician does not find 
new diseases appearing after a 
certam age. The elderly have prac¬ 
tically all the diseases of youth, 
but none additional At certain 
ages, however, certain disorders 
are more common The so-called 
degenerative disorders—especially 
of the circulatory system, the kid¬ 
neys, and the brain—are less fre¬ 
quent in youth, more frequent in 
the upper age brackets Sexual de¬ 
cline sets in usually during the mid¬ 
dle years, if not before, so is not a 
problem for the geriatrician alone. 

Heart disease takes its greatest 
toll during the fifth decade, and 
then declines in relative import¬ 
ance—though still very important 
—as far as geriatrics is concerned 
Arteriosclerosis, found even in 
babies, is almost universally pres¬ 
ent in oldsters Chronic high blood 
pressure becomes more and more 
common as years are accumulated. 
The kidneys increasingly are 
sources of ills as the decades pass. 
Heart, blood vessels, and kidney 
pathologies carry off two thirds of 
those dying between the ages of 80 
to 89 Cancer, also found even in 
babies, is most common in later 
years For white males, cancer 
reaches its mortality peak between 
the ages of 80 and 69, but during 
the next ten years is almost as Im- 
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portant a cause of death. 

Among women, cancer is 
most prevalent from 50 to 
59, but during the next 20 
years the mortality re¬ 
mains high—second only 
to mortality from heart, 
blood vessel, kidney dis¬ 
eases. The mortality haz¬ 
ard of tuberculosis at¬ 
tains one peak in the 
middle twenties, and a 
second peak in old age. 

After 60, the tuberculosis 
death rate rises sharply, 
the aged having a lower 
resistance to this disease 
than the middle-aged. 

The geriatrician, then, 
must be especially expert 
along specific lines Fur¬ 
thermore, m advanced 
age, though there are no 
new disorders, the same 
disease usually runs a 
course markedly different from 
that followed in earlier decades 
The tissues and organs have 
changed with time—some say be¬ 
cause of time, but nobody can prove 
this speculation The reaction of 
the old body is different, and so are 
the symptoms and the treatment 
Fever typically present in the dis¬ 
eased person of lesser years may 
often be absent; in lobar pneu¬ 
monia, the patient may stage a 
quiet, fadeout without fever Ap¬ 
pendicitis simulates mere intestinal 
obstruction. 

Generally, in the old, there has 
been loss of weight and height The 
fat depots beneath the skin, as of 
cheeks and temples, are much re¬ 
duced, The skin itself is, as we all 
know, markedly altered more pig¬ 
mented, drier, rougher, wrinkled 
of course—though the degree of 
wrinkling is not a good indication 
of age The sweat glands and oil 
glands are wasted The muscles 
are deteriorating, perhaps under- 
gomg fatty degeneration. The heart 
18 enlarged, and has deposits of ab¬ 
normal substances, as do the blood 
vessels, now much less elastic 
Lung capacity is much diminished 

The bones have become some¬ 
what porous and fragile from loss 
of calcium and phosphate and from 
gain of orgamc matter. There is 
less cartilage. The spinal curves 
are accentuated. 

Digestive secretions are less in 
quantity and potency. The stom¬ 
ach, for example, is much less efifi- 
cient, the gastric juice having a 
diminished content pf hydrochloric 
acid. The alimentary tract is liable 
to bulging and the motility of its 


muscular walls seems to be weaker. 

The liver, kidneys, spleen, pan¬ 
creas, and brain are smaller and 
firmer, and their active cells have 
been extensively replaced with 
relatively inert fibrous tissue and 
fatty or other growths Nerve cells 
of brain and spinal cord have accu¬ 
mulated mysterious granules, called 
waste materials by some investi¬ 
gators Tonsils and lymph nodes 
are extremely shrunken, and the 
enigmatic thymus gland, too The 
acid-alkali balance is readily upset 
and more slowly returns to the 
normal condition when disturbed, 
as by toxic substances The lower 
extremities are less sensitive to vi¬ 
brations Sense of balance is im¬ 
paired In fact, as a general phe¬ 
nomenon, sensation throughout the 
body IS impaired—“the organs suf¬ 
fer in silence,” as one geriatrician 
puts it Even traveling gallstones, 
excruciatingly painful in more 
youthful days, may in the elderly 
pass painlessly down the duct from 
the gallbladder Youth’s elasticity 
and resilience have sagged 

S UCH changes encountered in 
younger patients would be 
called pathological. The geriatri¬ 
cian, rightly or wrongly, must now¬ 
adays regard them as normal or 
“physiological ” He must not let 
-these common or characteristic 
changes obscure diagnosis of out¬ 
right—more serious or more rapidly 
acting—disease, for the time being, 
at least; senescence not being called 
disease To recognize disorder in 
the aged, the geriatrician must first 
be familiar with the moving picture 
of that which is termed “orderly 


progression of changes incidental 
to living long ” It is difficult to 
know what is normal or orderly 
when most of the body is sinking 
into disorder, practically, the “nor¬ 
mal” IS the run-of-the-mine, or 
commonly observed, degeneration 
The geriatrician’s task is all the 
more confusing when he encounters 
the stalwarts of 80 or even 90 who 
are evidentally old but still hale 
and hearty — with good brains, 
hearts, livers, and stomachs These 
stalwarts are either abnormal or 
supernormal' Their secrets the 
future may elucidate 
Treatment in geriatrics is as 
specialized and difficult as diag¬ 
nosis A severe disease frequently 
offers only mild symptoms until 
there is sudden coUapse and death 
Reaction to drugs is greatly altered, 
they are absorbed slowly, and often 
fail to give their familiar results 
Heart stimulants may not stimu¬ 
late, and sedatives may excite, 
usually do And the drug’s effect 
today may be changed tomorrow 
Long stays in bed are unsafe, pneu¬ 
monia or suddenly mcreased heart 
weakness makes insidious attacks 
On the other hand, the aged body 
has astonishing powers Contrary 
to popular belief, the aged endure 
surgery better than many young¬ 
sters. It is often stated that the 
wounds of the aged heal slowly 
Wounds in the adult of any age 
heal more slowly than wounds m 
the child After the middle years, 
there is no perceptible retardation 
Diet is important. The vitamins 
of liver, especially the different 
vitamins B, have taken on in¬ 
creased importance for the geria- 
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tncian; many of his patients are 
deficient m these Out of fear of 
food, many old men and women in¬ 
dulge in harmful food fads Still 
less fat should be eaten, and much 
fattening food avoided The light¬ 
weight wins the battle of the cen¬ 
tury Discoveries on the way may 
amazingly add to the life expecta¬ 
tion after 65. 

The geriatrician points out that 
the psychology of the aged is of im¬ 
mense importance Indeed, phy¬ 
sicians are more and more im¬ 
pressed by the theory that the life¬ 
long outlook has major effects on 
the body The chief cause of early 
death—before one’s actually al¬ 
lotted span IS accomplished—is 
surely the phrase “three score and 
ten ’’ This phrase, the geriatrician 
knows, should be replaced by one 
indicating the real span of life 
Man possibly is endowed with a 
life span of more than 100 years— 
how much more, even the geriatri¬ 
cian with his rapidly increasing 
wisdom does not know But this 
new specialist, in an apparently 
discouragingly difficult field, is en¬ 
couraged to find out—by keeping 
his patients well, if he can, well 
past the century mark In the 
meantime, the basic bio-sciences 
proceed with the still unavailing 
search for secrets of rejuvenation 
But of rejuvenation, the geriatri¬ 
cian can take no note, there is to¬ 
day no such thing for man or 
woman Tomorrow’ 


• • • 


STEADILY BETTER 

Three Decades oi Science and 
Child Mortality 

Strikingly presented in the curves 
of the accompanying figure, from 
the Statistical Bulletin of the 
Metropolitan Life Insurance Com¬ 
pany, are figures which show what 
three decades of scientific research 
has enabled medicine and public 
health to have done to cramp the 
style of a variety of prominent dis¬ 
ease germs Encouraging are these 
accomplishments, especially since 
intensification of the same efforts 
are expected to continue their im¬ 
provement 

The curves are not based on the 
general average of the child popu¬ 
lation but on white children in¬ 
sured in the Metropolitan The 
children insured distinctly are not 
those of a favored class; they are the 


children of an urban, wage-earning 
group who take out small industrial 
policies — say, $250 — and pay the 
premiums at the rate of a few cents 
a week Figures for the general 
population would, however, not 
show much variation. 

ROTO 

New Cancer Treatment 
Method By X-Roye 

N improved method of using X- 
rays in the treatment of cancer 
hidden inside the body has been 
devised by Dr S J Hawley, Roent¬ 
genologist at the Geisinger Memo¬ 
rial Hospital, Danville, Penn¬ 
sylvania, and is used with modern 
Westinghouse X-ray apparatus 

“In the treatment of cancer hid¬ 
den deep beneath the skin one of 
the limitations is the amount of 
X-rays which the skin can tolerate 



CiUUUiood mortality (area 1 to 14 


durmg treatment,” Dr. Hawley 
states “The X-rays must pass 
through the skin before pene¬ 
trating to the cancer, and, since 
the skin is closer to the X-ray 
tube, it is subjected to a larger dose 
than the cancer To get a larger 
dose into the deeply situated 
cancer without harming the skm, 
it has been common practice to aim 
two, three, four or more beams of 
X-rays at the cancer through 
separate areas of the skin This al¬ 
lows a large dose to be given to the 
cancer while spreading the dose 
over a large area of the skm ” 

Dr. Hawley's method is to spread 
the dose over the largest skin sur¬ 
face while always aiming the beam 
at the cancer, he places the patient 
on a turntable and rotates him 
during the treatment The patient 
IS positioned on the turntable so 
that the cancer is centered on the 
center of the turntable and the X- 
ray beam is aimed at the cancer 
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WE CONSUME—^The average American each year re¬ 
quires only 30 pounds of textile fibers and a ton of food, to 
meet his power demands, however, he burns 10,000 pounds 
of coal and oil and salvages still more energy from water¬ 
falls, wood, and wind — The Industrial Bulletin of Arthur 
D. Little, Inc , No 160 

OUR DAILY BREAD—Three pounds of food and four 
poimds of water a day will keep the body functioning, but 
these would be of little use without 34 pounds of air daily 
—G R Harrison, "Atoms in Action,” page 293 

MILES OF R R TRACKS—If all the railroad tracks in 
the United States were so laid out, they would form 133 
parallel tracks between New York City and San Fran¬ 
cisco —Association of American Railroads 

LEGS GROW MAINLY NEAR KNEES—Contrary to what 
one might assume, the leg bones do not make their longi¬ 
tudinal growth at the same rate throughout their length 
Most of the growth occurs in the region of the knee joint 
—The Journal of the American Medical Association, Aug¬ 
ust 10, 1940, page 479 

MAN’S BUMP DEFLATED—Recent work by Federal 
entomologists shows that when mosquitoes have free 
choice they prefer horses and cattle to human beings by 
about six to one Pigs were three times as popular as 
humans Dogs were lightly preferred Man rates just 
ahead of chickens and cats as a preferred source of the 
blood meal which most of the biting mosquitoes require 
before they can begin depositing eggs —Notes, Journal of 
the Franklin Institute 

SIZE OF RHODE ISLAND—Buildings cover one part 
in 2500 of the United States area (rough estimate) If 
brought together they would cover an area about 35 miles 
square— Popular Astronomy, August 1940, page 369 

CIGARETTE SMOKE—A few lighted cigarettes can 
quickly fill an ordinary room with smoke, but the particles 
are so tiny that it takes 320 cigarettes—16 packs—to make 
one ounce of smoke particles —Notes, Westinghouse 
Electric & Manufacturing Company 

STRAIGHT TRACK—A perfectly straight track—78.86 
miles in length — on the Seaboard Railway between 
Wilmington and Hamlet, North Carolina, is the longest 
stretch of track in the United States without a curve 
—Association of American Railroads 

IMPURE METAL—No metal has ever been made so pure 
that the spectroscope could not find impurities in it Even 
the superfine, extra-pure, 1000-pioof gold which is the 
basis of the currencies of many countries is found to con¬ 
tain much atomic dirt under this revealing eye which sees 
through atoms —G R Harrison, "Atoms in Action,” 
page 166 

UNLUCKY FRIDAY—The reluctance of seamen to sail on 
a Friday reached such proportions that many years ago the 
British government decided to take strong measures In 
proving the fallacy of the superstition They laid the keel 
of a new vessel on Friday, launched her on a Friday, named 
her H. M S Friday. Then they placed, her in command of 
a Captain Friday, and sent her to sea on Friday The 
scheme worked fine, and had only one drawback—neither 
ship nor crew was ever heard of again —Our Navy, Mid- 
August 1940, page 16. 

POWER DIVE SPEED—A modern plane doing a power 
dive is pioving as fast as a revolver bullet.—G R Harrison, 
"Atoms in Action,” page 319. 



50,000 PILOTS—The Civil Aeronautics Authority, charged 
with responsibility for training 50,000 civilian pilots by 
next June 30, already has launched more than 32,000 
students m ground schools and 17,494 in flight courses in its 
Civilian Pilot Training Program —Robert H Hinckley, 
Assistant Secretary of Commerce 

LARGEST U S LINER—During her recent sea trials, the 
S S America exceeded both power and speed require¬ 
ments, and also bettered her guaranteed fuel consumption 
figure Designed to develop 34,000 shaft horsepower 
normally, she averaged 38,500 shaft horsei>ower during an 
overload test in the trials Her contract speed was bettered 
by over two knots— The Log, July 1940, page 24 

DESERT BUSINESS—Death Valley, commonly thought 
of as an unmhabitable desert, has its attraction for vis¬ 
itors It is extimated that visitors spent more than a third 
of a million dollars in Death Valley during the season of 
October 1938 to May 1939 — Economic Geography, July 
1940 

LANDING BY INSTRUMENT—The instrument landing 
system [for aucraft] at Indianapolis is the most extensive 
and most complete system mstalled anywhere in the world 
It is an installation providing for instrument approaches 
and landings in four different directions All of the 16 
stations involved are completely controlled and monitored 
from the airport control tower — Journal of the Aeronaut¬ 
ical Sciences, July 1940, page 383. 

ARMAMENTS COST—During the past five years, expen¬ 
ditures for armaments for the nations were, in American 
dollars Germany, 19 0 billions, Russia, 13 5 billions, Eng¬ 
land, 6 2 billions. United States, 5 1 billions, Japan, 5 1 
billions, France, 4 9 billions, and Italy 3 7 billions In the 
United States and Engand, and probably in France, less 
was obtained per dollar than in the other, low-wage 
countries—Statistics by Colonel Leonard Ayres, Cleve¬ 
land Trust Company 

RUINATION THAT DID NOT MATERIALIZE—The 
consumption of marihuana in the United States, which 
had for several years increased, has recently teen effec¬ 
tively checked— Science, August 9. 1940, page 118 

PETROLEUM—Underground waste of oil virtually has 
been elimmated in the development of America’s oil re¬ 
serves. More than 99 5 percent of the recoverable oil 
known today in underground reservoirs ultimately wdl 
be produced by a continuance of present production 
methods—Notes, American Petroleum Institute. 

ICE CREAM COWS—The total production of more than 
1,000,000 cows, supplemented by many tons of fruit and 
other ingredients, goes to supply the 1,200,000,000 quarts 
of ice cream which Americans consume annually— Tele¬ 
phone News Bulletin, August 1940. 
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How Big Does The Moon Look? 

In Which it Turns Out that Astronomy 
Has Something to Leom from Psychology 


By HENRY NORRIS RUSSELL. Ph.D. 
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T here are some problems, re¬ 
lated to astronomy, and per¬ 
fectly susceptible to investigation 
by scientific methods, in which 
training in astronomical observa¬ 
tion practically disqualifies one as 
an investigator 

A very pretty instance of this 
sort was recently reported to the 
National Academy of Sciences by 
Professor Boring of the Depart¬ 
ment of Psychology at Harvard, 
and later discussed with great in¬ 
terest by a large group of astrono¬ 
mers, old and young, at the Har¬ 
vard Observatory It deals with the 
old, every-day question; Why does 
the Moon look larger when it is 
low in the sky, near the horizon, 
than when it is high in the heavens’ 
Practically everyone, educated 
or uneducated, agrees that it does, 
except a very few hardboiled 
astronomers, and it is practically 
certam that these exceptional folk, 
being convinced that the Moon does 
not really look any bigger near the 
horizon, have trained themselves 
to disregard the ordinary “evidence 
of their senses ” 

This seems a very queer phrase 
to use; for there is of course no 
doubt whatever that the true angu¬ 
lar diameter of the Moon, when 
seen near the horizon, is no greater 
than when it appears in the zenith 
This is true, no matter whether the 
diameter, in minutes and seconds 
of arc, is measured with a sextant, 
or whether photographs are taken 
with the same telescope or camera, 
and is certainly true also of the 
image of the Moon produced on 
the retina of the eye by its own 
lens apparatus 

Oth«’ things being equal, the 
Moon actually looks smaller near 
the horizon; for, at any given in¬ 
stant, it is nearly 4000 miles farther 
away from an observer who sees 
it on his horizon than at his zenith, 
and so appears smaller by 1/60 of 
Its apparent diameter. This effect, 
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though very easily measurable 
with instruments, is too small to 
be perceptible to the unaided eye 
The changes in the Moon’s angu¬ 
lar diameter with its changing dis¬ 
tance are much greater, and ex¬ 
tend over a range of more than 10 
percent These could easily be seen 
without optical aid, by comparing 
the Moon on different nights with 
an artificially illuminated disk of 
fixed size and distance—say three 
inches m diameter and 27 feet 
away—but are not great enough 
to be detected by comparing what 
we see one night and what we re¬ 
member of another. (Should any 
one wish to try the experiment, the 
disk should be put at a consider¬ 
able distance, so that the differ¬ 
ences in focus of the eye do not 
disturb the observations—which, 
of course, must be made with one 
eye only.) 

T he increase of the Moon’s appar¬ 
ent size near the horizon is there¬ 
fore a phenomenon of psychology, 
and not of physics. The angular 
diameter is sensibly the same, but 
the appearance —that is, the con¬ 
scious perception which follows 
automatically upon the sense-im¬ 
pression —18 very different 

Does our sense of vision then de¬ 
ceive us in this case’ Before we 
answer, we must consider that 
what we perceive, when we look 
at an object, or hear a sound, is 
really an mterpretation of our 
sense-impressions rather than the 
impressions themselves. 

This process of interpretation 
must start very early indeed in our 
lives We can none of us remember 
when we learned that the person 
who walked across the room to¬ 
ward us was not really growing 
bigger, but coming nearer. The 
perception of an individual of fixed 
size coming nearer displaced that 
of an enlarging retinal image, long 
before we had words to express 


either. We left the unsophisticated 
■ impressions of infancy, and learned 
to substitute an interpretation 
based upon more complex experi¬ 
ence BO thoroughly that we are 
quite unconscious that we are do¬ 
ing it. 

Familiar instances of thU kind 
exhibit the almost universal fact 
that what seems to us to be the 
immediate evidence of our senses 
IS a complex compound of the real 
sense-impressions and a mass of 
sub-conscious interpretation, based 
on our whole previous lives, and 
dependmg on a multitude of “cues” 
not part of the immediate sense- 
impression, but relevant to its in¬ 
terpretation 

In looking at somethmg at a 
moderate distance, we have the fo¬ 
cussing of the eye on a near object, 
and the convergence of the two 
eyes, which gives the stereoscopic 
effect Both involve muscular ad¬ 
justments which, though made 
without conscious attention, pow¬ 
erfully influence our distance- 
judgments 

Professor Boring and his col¬ 
leagues—tramed psychologists, 
whose observations of their per¬ 
ceptions were not prejudiced, as 
are those of astronomers, by too 
much thinking about how the 
Moon ought to look—have found 
that the Moon, even high in the 
sky, produces the impression of 
looking as big as a disk 10 or 12 
feet away, and of nearly four times 
Its real angular diameter, while 
near the horizon it looks almost 
double this size. When the influ¬ 
ence of extraneous factors is weak¬ 
ened. as by observing with one eye 
instead of two, by looking down 
a long dark tube, and so on, these 
effects diminish. 

Another set of external “cues” 
come from the position of our head 
and eyes If we look at a low Moon, 
our heads are normally poised, and 
our eyes nearly level—that is, 
with the eyeballs in their normal 
position To see a high Moon, we 
must throw our heads back and 
turn our eyes up That these mus¬ 
cular adjustments have the prin¬ 
cipal influence upon the “horizon 
effect” is conclusively shown by 
the work of the Harvard psycholo¬ 
gists When an observer lies flat 
on his back, and looks up at the 
sky, so that Jus head and eyes are 
in a normal position when he looks 
straight up, a high Moon looks big 
to him, and a low Moon, to see 
which he has to bend his head back, 
looks smaller. Curiously enotigh, 
the same is true of a low Moon in 
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the direction of his feet, for which 
he has to bend his head forward, 
and his eyes down. 

Many other ingenious experi¬ 
ments confirm the conclusion that 
the position of the head and eyes 
is the principal factor which con¬ 
ditions our perception of how big 
the Moon looks. The fact that the 
Moon looks smaller if it appears to 
be below, as well as above, the ob¬ 
server’s personal horizon, at right 
angles to his backbone, has nat¬ 
urally not been a matter of direct 
celestial observation. 

In the summer of 1918, Dr D. L 
Webster—now Professor of Physics 
at Stanford, then a Captam in the 
United States Air Service—and the 
writer were engaged in work on 
airplane navigation at Langley 
Field, Virginia. One Sunday after¬ 
noon, when no work was being 
done, we were out on Hampton 
Roads in a sailboat—incidentally 
looking at the ships of the Atlantic 
Fleet, anchored in the Roads Next 
morning we were flying over the 
same spot—at perhaps 4000 feet— 
and we noticed independently that 
the warships, though at the same 
distance, looked from the air like 
toys—very much smaller than 
when seen on the level The im¬ 
pression was so striking that we 
commented upon it after our re¬ 
turn Conversation in the aircraft 
of that date during flight was 
hardly possible, so that our im¬ 
pressions were strictly indepen¬ 
dent, Both were experienced in 
physical observation and both fa¬ 
miliar—one highly so—with things 
seen from the sea and from the air 

The question remains Why 
should an object, of the same angu¬ 
lar subtense, produce so definite 
an impression of being largest 
when it IS on or near the horizon'’ 
In the writer’s opinion, the answer 
IS to be sought in common experi¬ 
ences, mvolving an interpretation 
which, though geometrical in na¬ 
ture, IS so simple that no formal 
knowledge of the science is re¬ 
quired for it. Consider first, objects 
below the horizon We are all used 
to looking down from a height, a 
housetop or a tower, hill or moun¬ 
tain. (In these days, one might add 
an aircraft; but there has not been 
time for these actual birdseya 
views to become familiar enough to 
get into the sub-conscious level ) 

In the most of such views, we 
are looking down from a height 
upon a substantially flat surface— 
garden, field, or plain. The most 
rudimentary geometrical sense in¬ 
dicates that an object which ap¬ 


pears at a large angle of depres¬ 
sion, far below the horizon, is 
nearer us than one for which this 
angle is small, and it follows im¬ 
mediately that, of two objects of 
the same apparent angular extent, 
the more distant one must be much 
the larger We thus soon uncon¬ 
sciously learn to use different scales 
of real size for bodies of the same 
angular extent, but different 
angles of depression. 

’This IS simple enough, but why 
do we do the same thing for the 
Moon, in the featureless vault of 
heaven"’ ’The answer, I think, is 
that the sky is not always feature¬ 
less The stainless blue of a perfect 
day has little about it to make the 
sky seem nearer in one part than 
another; but, even then, the paler 
blue near the horizon suggests 
haze, and we all associate haziness 
of appearance with greater dis¬ 
tance 

B UT, very often indeed, the sky is 
" clouded, wholly or in part, and 
more often than not, the clouds 
form an obviously flat ceiling at a 
definite (though not obviously 
measurable) height above the 
earth. Looking at such a ceiling 
from below we are geometrically 
m very closely the same situation 
as when we look down on a floor 
from a height The part of the ceil¬ 
ing directly overhead is the near¬ 
est, and the distance of other parts 
increases steadily with diminish¬ 
ing angular altitude above the 
horizon An isolated cloud, in a 
layer of broken clouds like the 
familiar “mackerel sky ” will be 
smallest for the same angular ex¬ 
tent, near the zenith, and larger 
and larger the nearer it is to the 
horizon. 

In the language of the geometer, 
we project the observed pattern of 
clouds upon a plane surface at a 
fixed height above the earth, to get 
an approximate idea of the real 
dimensions of its components 
What we do practically is far 
simpler than this technical state¬ 
ment would suggest and is “obvi¬ 
ous to the meanest intelligence “ 

It IS not clouds alone that call 
for such subconscious estimates 
Birds, especially migratory birds, 
usually fly nearly horizontally, and 
everyone who knows the country 
at all must have seen a flock of 
crows change from mere specks 
low on the horizon to clearly-seen 
birds overhead, only to shrink 
again as they go on their way 

These are common observations, 
which must have been part of hO¬ 


man experience since men began 
to recall and act upon their past 
impressions. It is no wonder that, 
by this time, we have sub-con- 
sciously adopted different scales of 
real size for bodies high above the 
horizon and low down Rather may 
we wonder why the impression 
that the low Moon looks bigger 
amounts barely to a doubling in 
size instead of an increase of five 
or ten fold 

It may be suggested that very . 
near the horizon flying birds are 
too remote to be seen, even as 
specks, and distant clouds are lost 
m haze. Moreover—as everyone 
recalls who has seen a sunset at 
sea under a layer of scattered 
clouds—the clouds at very low an¬ 
gular altitude do not flatten out 
into nothingness as perspective on 
a plane would demand, but remain 
of finite size right to the horizon 
They are distributed on a spherical 
shell concentric with the earth— 
and the sense that clouds right on 
the horizon are not enormously 
more distant than those at an alti¬ 
tude of two or three degrees must 
have arisen long before the true 
geometry of the case was under¬ 
stood 

When we can see the actual 
horizon, our sub-conscious correc¬ 
tion-system is automatically re¬ 
ferred to it When we cannot. 
Professor Boring’s researches show 
that each of us has a personal hori¬ 
zon of his own—referred to his 
backbone as principal axis—with 
respect to which the illusion still 
persists—or, rather, the rational, 
though unconscious, attempt to 
make better sense of what we see 
than mere crude unthinking seeing 
would do 

Further tests of this interpreta¬ 
tion are possible. It would be very 
interesting to find out whether 
dwellers in mountain-sides, who, 
from babyhood, were used to see¬ 
ing objects at large angular eleva¬ 
tions and depressions, but at about 
the same distance, were subject to 
the “illusion ’’ Observations from 
aircraft might also tell something. 
The writer vividly recalls the Moon 
sweeping from his subjective hori¬ 
zon to the zenith and beyond to 
the horizon in a few seconds, while 
the plane in which he was looped- 
the-loop at night, and has no recol¬ 
lection that It appeared to change 
in size But the time of observation 
was too brief and the conditions 
otherwise too unusual, to make 
this recollection of psychological 
value — Jamestown, Rhode Island 
July 19, 1940 
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When Yon Steei n Motor-Cnr 

Mechanism Has been Designed to Indicate 
Steering Deviations When Cor is Rolling 


A. P. PECK 


O NE of the main objectives of 
motor-car engineers is to de¬ 
sign an automobile that approaches 
self-sufficiency, that virtually steers 
itself, that makes less demand on 
the attention of the driver as far as 
keeping the car on a straight path 
IS concerned This apparently 
simple problem involves many 
parts of the car, as well as such 
external influences as wind pressure 
on the car body The separate 
actions of the steering gear, of all 
four wheels, of the chassis itself, 
contribute to the final result Yet 
these actions do not take place until 
the car is in motion, hence they are 
difficult to record and study 

In ordei to determine the 
directional adjustment demanded 
by the modern motor-car—that 
is, the amount of steering which 
the driver must do to keep the 
car on a tiue course—and to ob¬ 
tain at the same time accurate data 
on the actions that necessitate this 
adjustment, engineers of Pontiac 


Motors have designed elaborate 
equipment that does what was here¬ 
tofore considered impossible It 
makes records—24 of them a second 
—of exactly what happens to vital 
parts of a car when it is in motion 
over a road With these records 


Below. Set-up of equip¬ 
ment on motor car for 
recording those factors 
which contribute to the 
necessity for directional 
adjustment. Right; An en¬ 
larged frame of movie film 
taken by the camera on 
top of the car. Here are 
recorded the checkerboard 
background and the four 
Indicating dials. Upper 
right- The “autosyn” mo¬ 
tor, mounted on the front 
bumper, transmits, to Its 
dial, indications of hori¬ 
zontal rear axle movement 





available for leisurely study in the 
laboratories, the engineers are en¬ 
abled to place their Angers on 
“reasons why” that might never be 
found otherwise 

The equipment used involves a 
standard movie camera rigidly 
mounted on the roof of the car under 
test, a set of four dials placed on a 
bracket attached to the front 
bumper, means for actuating these 
dials, and a section of Proving 
Ground track painted in a checker¬ 
board pattern. Available also is a 
huge airplane propeller with which 
cross winds of varying velocities 
can be simulated as desired. Sup¬ 
plementing all this is laboratory 
mechanism for studying and ana¬ 
lyzing the movie Aim after it is 
processed 

Accompanying photographs show 
details of the equipment. Attached 
to the steering wheel and to each 
of the front wheels are small “auto¬ 
syn” motors by means of which any 
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Movie projector at left throws film images on turntable at rigrht. By means 
of accurate adjustments of table, valuable ensineerlng data are obtained 


movement of these three units are 
recorded on three of the four dials 
Mounted low on the front bumper 
is another “autosyn” motor which 
IS coupled through piano wire to 
extensions of the rear axle This ar¬ 
rangement is so devised as to indi¬ 
cate, on the fourth dial, any tend¬ 
ency of the rear axle to move in a 
fore-and-aft direction 

When the test car is placed in 
motion over the checkerboard 
track, the movie camera starts to 
click off 24 frames a second This 
camera is so aimed that it photo¬ 
graphs simultaneously the foui 
dials as well as that part of the track 
directly m front of the car Thus 
IS obtained a continuous record of 
the motions of the steering gear, of 
the front wheels, and of the rear 
axle, all correlated with the precise 



calculate precisely the path of the 
car and the cai’s steering abilities 
The indications on the four dials 
show exactly what was happening 
at any split-second when the car 
deviated from the straight path 
From these data it is possible to 
eliminate “bugs” in design and to 
perfect not only steering mechan¬ 
ism but also other car parts that 
directly influence the steering of the 
vehicle 

The mechanism described was 


developed under the direction of 
Thomas Carmichael, physicist in 
charge of instrumentation at Gen¬ 
eral Motors Proving Ground, and 
William H Manning, assistant chief 
engineer of Pontiac Says Mr Man¬ 
ning "The information we have 
gathered and will continue to ob¬ 
tain by the ‘checkerboard test’ 
makes possible the development of 
a car whose safety built-in charac¬ 
teristics must of necessity supple¬ 
ment the dnvct's inherent ability ” 


• • 

CarboD Dioxide on Wheels 


Turntable and checkered disk 

for rtudyin* the movie film Industrial Ploiits oud Military Airports Are 

records of steerina deviations * ^ 


Using Mobile Units Carrying Fire-Killing Gas 


direction of the car as it travels 
along the checkerboard 

After the movie film is developed 
there comes the laborious and 
painstaking study of the records 
and what they indicate In the lab¬ 
oratory IS a turntable on which is 
mounted a disk ruled off into 
perfect two-inch checkerboaid 
squares The turntable is movable 
in all directions, its motion being 
controlled by screws Any displace¬ 
ment of the turntable can be read, 
on calibrated scales, to degrees, 
minutes, and seconds A single 
frame of the movie film is projected 
on the disk, and the checkerboard 
image on the film is accurately 
aligned with the squares on the 
turntable When this registration 
is achieved, it is obvious that the 
disk bears the same relationship to 
the camera as the camera did to the 
road when the film was exposed. 
Thus, by comparison of successive 
frames of the film it is possible to 


W ITH incendiaiy bombs pepper¬ 
ing European airfields and 
supply depots, military aviation ex¬ 
perts are looking to fire-fighting 
methods which can cope with this 
growing hazard A leading candi¬ 
date for the job is the carbon diox¬ 
ide fire-truck, a development that 
has proved highly successful in 
tests made by the British Air Minis¬ 
try as well as our own naval air¬ 
base officials. The ability of the CO^ 
to smother oil and gasoline fires 
quickly makes it doubly valuable 
at war-zone airfields where a fire 
serves as a beacon for succeeding 
waves of bombers if it is not im¬ 
mediately extinguished 

Carbon dioxide fire extinguish¬ 
ing is not a brand new development, 
having been need for some time by 
oil refineries and other industries 


where flammable liquids constitute 
a hazard But the mounting of high- 
pressure cylinders, containing large 
quantities of the gas, on swift fire 
trucks which can dash around a 
far-flung airport and extinguish all 
manner of fires with clouds of the 
white vapor, is a recent advance 
This extinguishing technique has 
gained support as a result of its suc¬ 
cessful use by London ARP 
squads 

Carbon dio.xidc, which is also 
used in aviation and marine instal¬ 
lations in the form of small built-in 
systems for smothering engine com¬ 
partment fires, functions by dilut¬ 
ing the oxygen content of the air 
around a flame to a point where fire 
cannot burn This dilution is ex¬ 
tremely rapid and the gas pene¬ 
trates into crevices and past 
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c^trucUons which might hamper 
liquid flre-extinguishing agents 
Carbon dioxide, which becomes a 
liquid when compressed and turns 
to gas and snow when released, is 
harmless to human skin and mate¬ 
rials, and recharging of the cylin¬ 
ders IS quick and relatively inex¬ 
pensive. Pressure within the steel 
storage cylinders is approximately 
550 pounds per square inch at 70 
degrees, Fahrenheit. 

In addition to this main extin¬ 
guishing agent, most of the new air¬ 
port trucks are equipped with der¬ 
ricks and grappling hooks which 
can be thrown over airplanes to pull 



them out of range of a fire Ladders, 
asbestos suits, and gas masks for 
rescue work are other items of 
equipment provided for on these 
trucks, which are usually built on 
a commercial chassis and have 
speeds of 50 miles an hour 

The gas cylinders are usually 
stored in banks at the rear of the 
driver’s cab, and are manifolded to 
hose-reels which give a range of 
several hundred feet in all direc¬ 
tions A supply of charged replace¬ 
ment cylinders is usually kept so 
that the truck can be used during 
recharging, which takes but a few 
hours Some truck models carry 
water-pumps, while those built for 
combat zones are usually made as 
self-sufficient as possible and carry 
their own supply of water in tanks 
—for use on hangar fires if hy¬ 
drants and mams are damaged 

Of the trucks so far ordered— 
and hundreds have recently been 
put into service at British airfields 
and trairung schools—few have had 
gas capacities of more than 1500 
pounds, although tons of gas can be 
carried Engineers estimate that 
1200 to 1500 pounds of gas is ample 
to envelop several planes and to 
enable rescue workers to get to the 
occupants 

To supplement these larger units, 
or for use on smaller airports or 
manufacturmg properties, a num¬ 
ber of trailers and motorcycle units 
have been developed by the New 



Abort; Airport iire-fUhtlac 
truck that carries 1000 pounds 
of compressed carbon-dioxide 
cas as well as xrapplins hooks 
and a derrick. Left: A motor¬ 
cycle unit used by the Navy. 
Rtzht: A small trailer unit 
carrying 150 pounds of the gas 

York engineering firm of Walter 
Kidde and Company, who have also 
designed and produced many of the 
larger trucks The trailer units, 
which can be hooked to any handy 
truck or automobile, or even 
trundled to a fire by a couple of men, 
usually carry upwards of 300 
pounds of the carbon-dioxide gas 
and are equipped with hose-reels 
and long nozzles to give the unit a 
wide effective range The motor¬ 
cycle units, several of which have 



been purchased by American mil¬ 
itary fields, carry large quantities 
of the gas and can accommodate 
two or three men as they dash 
around an air-base They also carry 
portable cylinders of the highly 
compressed gas which can be lifted 
off and carried to the seat of a blaze 


NYLON 

Slow Competition 
with Silk 

Now that the first excitement over 
the introduction of nylon hosiery 
has subsided, people are beginning 
to wonder how deeply nylon will 
cut into Japanese silk production. 
Ordinarily the business of produc¬ 
ing silk supports two million Japan¬ 
ese farmers and another half mil¬ 
lion people who reel and handle 
silk 

Though American production of 
nylon will be rapidly increased, it 
IS said that the full force of its com¬ 
petition will not be felt by the Jap¬ 
anese silk industry for five to ten 
years By that time Japan can have 
readjusted her economy as she did 
when rayon was first introduced. At 
that time she turned to production 


of the new fiber and is now one of 
the world’s greatest rayon produc¬ 
ers She may follow suit with fibers 
identical or comparable with nylon 
while silk production will be limited 
to supplying of a few “luxury” lines. 

TURBINE SHAFTS 

''Bcddng*' Them 
Permanently Straight 

A General Electric engineer, S. 
Homer Weaver, recently received 
a Charles A Coffin award from his 
company for his method of “bak¬ 
ing” permanent straightness into 
steam turbme shafts and rotors. 
Turbine rotors weigh up to 10 tons 
and must retain perfect straight¬ 
ness at 3600 revolutions per min¬ 
ute and 950 degrees, Fahrenheit, 
operating temperatures. 

In Weaver’s process, the ma- 
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chtned-straight «haft, or rotor, is 
suspended ia a standard lathe bed 
The electric oven, sectionalized lor 
different length requirements, is 
closed about it and controlled heat 
is appbed through strip heaters 
The rotor is turned at two revolu¬ 
tions per minute, and thermo¬ 
couples riding on it give tempera¬ 
ture readmgs. As the oven heat is 
raised, the rotor loses its straight¬ 
ness. Sliding rods pass through 
the wall and, riding agamst the 
turmng rotor, indicate increasing 
shaft deflection as the temperature 
goes up. Then, at a certain critical 
temperature, a straightness is 
restored which is not affected 
by temperature or temperature 
changes Thus the treatment is a 
true stabilizmg cure 

ELECTRO - COATED 

High Pile Put on Textiles 
Electrically 

“I 

IIbtificial lightning,” which 
some years ago was converted into 
a useful tool for the manufacture 
of abrasives, is now being har¬ 
nessed for an apparently unrelated 
purpose—the production of high- 
pile fabrics that resemble velvet, 
reports A J. Sidford, writing in a 
recent issue of The Frontier 

Remote as abrasives and fabrics 
seem from each other, the principle 
underlying the use of electrostatic 
fields IS the same in both cases As 
early as 1926, Elmer C Schacht 
produced sandpaper “coated by ar¬ 
tificial lightning” at the Watervliet 
plant of Behr-Manning Corpora¬ 
tion This patented process is used 
to do threes things' propel, disperse, 
and orient the particles Since 1932 
it has been adopted on a large scale 
in the manufacture of abrasives, 
both in this country and abroad 
The same process was next ap¬ 
plied to the tufting of dress fabrics, 
and is being employed under ex¬ 



clusive license by Arnold Print 
Works. Accurately cut particles of 
cotton, rayon, wool, or mixtures 
are deposited, under the influence 
of the electrostatic field, in an up¬ 
right position on the patterns, 
which have been previously coated 
with an adhesive. 

Then came the latest step m the 
development—the complete cover- 
mg of a cotton-backed material 
with accurately cut fibers. The 
fibers are securely anchored in a 
coating of vulcanized latex, pro¬ 
ducing a high-pile type of fabric 
that resembles velvet. The electro- 
coated fabrics are distinguished by 
depth of pile and density of coat 



Enlarsed section of Norson 

fabric, showing erect fibers 

Wear strain is taken on the ends of 
the fibers, which number as many 
as 300,000 per square inch, and 
tests indicate much higher durabil¬ 
ity than the older type These new 
pile fabrics, designated as Norzon. 
are being tested for upholstery by 
two leading producers of automo¬ 
bile bodies 

Already it is fairly well estab¬ 
lished that electro-coating can be 
used for carpets with a very ad¬ 
mirable pile surface That further 
research may uncover new appli¬ 
cations seems entirely probable. A 
process that has already been 
adapted to the manufacture of 
abrasives and textiles undoubtedly 
has other uses as yet undiscovered 

MIRRORS 

Made By Automatic 
Process 

A TOUGH film of silver of unprec¬ 
edented hardness is achieved m an 
almost wholly automatic process of 
mirror making developed by Lo¬ 
gan Porter Mirror Company The 
manufacturers claim that the sil¬ 
ver solution IS scientifically pro¬ 
portioned to every square inch of 
glass to be covered. 

In this new process, glass plates 
are placed on a conveyor outside 
the processing, rooms. Here they 
are flushed of all surface impun- 



Mlrror production line 


ties preparatory to a gentle, thor¬ 
ough scrubbing with distilled 
water inside the machines The 
sensitizing fluid flows from the 
laboratory above to each plate m 
an exactly adjusted quantity and 
the continuously operating con¬ 
veyor carries the plate to the auto¬ 
matic silvering device The mir¬ 
rors meet human contact only after 
the processing when the conveyor 
carries them outside the process¬ 
ing room to be stacked manually 

CRANBERRY CHEMICALS 

(D RANBERRiES, graduated from the 
laboratory recently, came out with 
a product worth $80 an ounce! 
Chemists call it “ursolic acid." 
Cranberry growers call it a lucky 
break This hitherto rare, emul¬ 
sifying agent which helps to make 
oil and water mix, is derived from 
the skins discarded in the manu¬ 
facture of crtnberry sauce. From 
the same “waste” product, cran¬ 
berry seed oil, a rich source of vita¬ 
min A, can be obtamed. Plans are 
afoot for a $50,000 “pilot plant" to 
pioneer the manufacture of the two 
new products. 

CONTROL MECHANISM 

Device Stops a Mochine 
Enor Before it HojipeiiB 

A DEVICE which operates on the 
prmciple of acceleration rather 
than velocity and is sensitive to 
the rate at which a change is tak¬ 
ing place rather than the extent to 
which the change has progressed 
has been developed in the Westing- 
house Research Laboratories It 
actually begins to correct some¬ 
thing that has started to happen 
before it can happen This is a new 
high-speed regulator which, in 
combination with a novel gyro¬ 
scopic stability control, indicates 
the possibility of some promising 
applications for the control of mo- 
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tions and speeds m many mechani¬ 
cal operations and processes 
“Experiments now in progress,’’ 
reports M. W. Smith, vice president 
of Westinghousfe, “indicate the pos¬ 
sibility of using this scheme for 
the control of tension and gage 
thickness of steel produced on 
high-speed strip mills If this ex¬ 
periment IS successful, it will 
materially reduce the scrap Itisses 
from ofl-gage material, which ^s 
one of the major problems in the 
steel industry today.’’ 

CLOTH TESTER 

Machine Wears Surface 
Under Test Conditions 

Dkveloped for industrial use in de¬ 
termining abrasion resistance of 
plated metals, for example, the 
Taber Abraser has been adapted to 
testing of woven fabrics This 
adaptation is based on the continu¬ 
ous rotary principle, though the 
pressures against the specimen are 
considerably smaller than those 
employed in the larger abraser for 
use on paint surfaces 

In the rotating head, a piece of 
the fabric to be tested is clamped 
tightly by the special ring that is 
employed for this purpose The 



Above: Compaot cloth tester in 
use. Below Typical cloth sec¬ 
tions after test, showinr how 
surface is worn by the Abraser 



motor then rotates the head at a 
speed of 60 to 70 revolutions per 
minute and the test is continued 
until the two abrasive wheels have 
worn the fabric to an appreciable 
degree Comparison between dif¬ 
ferent kinds of cloth may easily be 
made by running each for the same 
period of time under the wheels of 
the abraser; the wearing quality of 
each may be determined under 
test with strict controls 

TACHOMETER 

Needs No Contact with 
Rotating Port 

Often it is desirable to check the 
speed of rotating or vibrating parts 
when it IS impossible to get at those 



When determining the speed of 
rotating parts with a new tach¬ 
ometer, It Is only necessary to 
h<dd the tachometer case In 
contact with machine housing 

parts with an ordinary tachometer 
Such is the case, for example, with 
electric refrigerators, vacuum 
cleaners, electric shavers, concrete 
vibrators, and similar equipment 
James G Biddle Company has de¬ 
veloped an instrument which over¬ 
comes this difficulty The new in¬ 
strument, called the Frahm Hand 
Tachometer, is of the vibrating 
reed type and needs merely to be 
held against some part of the ma¬ 
chine whose rotational or vibra¬ 
tional sfieed it is desired to learn 
In the accompanying photograph 
it is shown taking the speed of a 
vacuum cleaner. 

The principle of this device is as 
simple as a tuning fork. The sole 
mechanism is a set of very accur¬ 
ately tuned steel reeds On the 
principle of resonance, certain of 


these reeds become energized by 
the vibration of the machine on 
which the mstrument is held or 
mounted. The speed of the machine 
is then read on the scale of the 
instrument 

The advantages of this device 
are that it requires no contact with 
the rotating element, imposes no 
load on even the smallest motor, 
can be used in any position, does 
not have to be oiled, and has no 
wearing parts, no magnets, or elec¬ 
trical connections 

GAS ATMOSPHERES 

Indicator Keeps Constant 
Watch on Explosive Mixtuiee 

In industries where hazardous 
mixtures of air and gases of any 
kind occur, it has been common 
practice to draw a sample of the 
mixture irto a container which is 
then carried to a laboratory for 
analysis On the results of such a 
test, certain manufacturing con¬ 
trols or changes in operation may 
be made In this process there is 
not only a delay but also the possi¬ 
bility that the sample of the mix¬ 
ture may become contaminated 

An analyzing unit called the 
Davis Continuous Combustible Gas 
Indicator prevents all such errors 
because its analyzing head is in¬ 
stalled immediately in the area to 
be tested This indicator consists 
of one or more analyzing heads, a 
panel box, and a pump The sample 



Panel box and analyzing head 
of new combustible gas alarm 


of gas and air mixture is drawn 
through only a few inches of tu¬ 
bing and the determination of the 
mixture’s characteristics is instan¬ 
taneous Each analyzing cell, of 
which there may be a number in¬ 
stalled at various locations, forms 
a part of a complete ’Wheatstone 
bridge circuit, the other half of the 
circuit being located in the panel 
box which is the indicating part 
of the system. 
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CEMENTED CARBIDES 

The first World War saw the introduction of a ma¬ 
terial in Germany which has become an jndispensable 
aid to domestic production in the present holocaust 
This material is cemented carbide (See Scientific 
American, February, 1935 ) Introduced to this country 
in the late twenties, the technique of manufacturing 
it to desired forms as well as the knowledge of how 
to use it in industry has improved by leaps and 
bounds Now the pressure of war preparation has 
brought It into full flower 

Tools tipped with cemented carbides have per¬ 
mitted acceleration of metal cutting operations a hun¬ 
dred fold, and progressive manufacturers were fairly 
prompt to adopt them Now, even the backward pro¬ 
ducer must employ cemented carbides or fall behind 
because defense preparation allows no lagging Like¬ 
wise, the marginal producer climbs aboard because it’s 
necessity, not choice, which governs use 

MACHINE TOOLS 

You have heard lots about the shortage of machine 
tools and the high rate of obsolescence, but you rarely 
hear of the part the cemented carbides have played 
in bringing about this situation Machine tools wear 
out, but cemented carbides made them obsolete Old- 
style machine tools would not permit maximum use 
of cemented carbide tools They couldn’t stand the 
punishment inflicted by the high operating speeds, 
hence much of the machine-tool replacement of re¬ 
cent years has been done to bring equipment into line 
with modern practice Fortunately for industry, ma¬ 
chine-tool builders re-designed their product long 
before the present emergency 

Incidentally, the centers of machine-tool manu¬ 
facture are humming day and night A superficial 
survey of plant expansion made the other day revealed 
that more than 300,000 square feet of new manu¬ 
facturing space is about to go into use 

CIGARETTE PAPER 

It seems most likely that laymen will feel the an¬ 
noyance of war in small, incidental ways—at least for 
some time to come Apropos of this I anticipated 
trouble to the cigarette manufacture!s due to the 
shutting off of paper from French mills But it de¬ 
velops that American mill capacity can be expanded 
to meet all needs and that there is plenty of flax grown 
in the United States to make all the paper we can use 
We already have a small production and a new com¬ 
pany got into operation about a year ago Thus tragedy 
becomes an opportunity 

SHEET-WIRE 

No industrial process is free from the possibility of 
revolutionary change, looking to lower costs and 
better quality. Among the recent upsets, for which 
there is promise, is a wire-producing process which 
ignores the customary multiple drawing operations 
Here’s how it works' 

The first step is to butt-weld strip to permit continu¬ 


ous operation The strip is then grooved longitudinally 
between forming rolls Next step is to pass the grooved 
strip over vertically staggered slitting rolls to separate 
the strands At this stage an eight-sided wire emerges 
The finish operation, conducted in two stages, puts the 
strands through trimming dies to give the wire 16 
sides (cross-section), but if wholly round wire is 
desired, a pass through a semi-drawing die does it 

It should be noted that annealing and pickling opera¬ 
tions are eliminated by this process as well as the use 
of multiple drawing dies Sponsors of the process are 
going to apply it to the manufacture of wire rod and 
hex bar direct from sheet bar, with the promise of, 
cost saving 

POWDERED IRON 

A plant for the production of powdered iron has 
been projected for the West Coast, now that imports 
from Sweden are no more This news is significant for 
two reasons It repiesents a capitalizing on world 
trade dislocation to the benefit of domestic industry. 
It IS proof of growing commercial importance of metal 
powders 

Powder metallurgy evolved from the need to handle 
metals too refractory to be melted or cast conveniently 
First application was in production of tungsten fila¬ 
ment (See February, 1939 ) It also permitted the com¬ 
bining of components which would not alloy properly 
because of extreme differences in melting pomts or 
because of immiscibility Since then a host of ap¬ 
plications have been developed 

What will be attempted in California is the gas- 
reduction of iron ore—novel in itself—with the 
stated benefit of obtaining a high purity product and 
accurately controlled carbon content due to the low 
temperature employed, which reduces the iron with¬ 
out a coincidental reduction of the oxides Also 
claimed by the sponsors is the opportunity to utilize 
large deposits of iron ore hitherto blocked by the lack 
of cokmg coal Large-scale usei of powdered iron is 
the automobile industry, finding that many small parts 
can be made cheaper and better by compressing and 
sintering powders to exact form 


SELF-SUFFICIENCY 

Whatever our capacity to meet the exigencies of 
trade stoppage, whatever our ingenuity at substitu¬ 
tion, time is the all-important factor m reaching self- 
sufficiency For this reason, every move made right 
now may be worth a hundred frantic moves made 
later Here, then, is progress to provide a cheery note 
Anaconda Copper Mining Company announces the 
breaking of ground for a smelter, capable of produc¬ 
ing 100,000 tons of manganese annually, starting six 
to nine months from now Manganese is an essential 
in steel production, which puts it at the top or near 
top as a strategic material A new process for extrac¬ 
tion from low grade ores makes this project feasible 
American Cyanamid Company, looking to the time 
when artificial rubber will swing into big production, 
IS undertaking large scale manufacture of acrylic 
nitrile, one of the essental components of Perbunan 
Koppers Company announces building of a plant 
for the production of ammonium thiocyanate crystals, 
hitherto imported This chemical, recovered from 
manufactured gas, is a base for many resins, has 
application in the textile, chemical, and metallurgical 
industries. ... 

— PiuU^ U. SmiiU 
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The Evonescent Mesotron 

With Knowledge Incomplete, Science Strives 
to Accoimt for some Puzzling Phenomena 


C. W. SHEPPARD 

O NE day in 1937 physicists study¬ 
ing the cosmic rays discovered 
another new sub-atomic particle 
This new physical specimen they 
named the mesotron, sometimes 
meson It was about 180 times as 
heavy as an electron and carried 
the same charge 

Almost at once, a few of the 
Olympian souls who breathe the 
rarefied air of theoretical physics 
announced that this new particle 
would turn out to be one of the 
most important discoveries of the 
decade There are two reasons why 
they believe this to be true Let 
us consider the first. 

As most persons know, the atoms 
out of which matter is constructed 
are tiny “solar systems ” Each has 
a central nucleus and a number of 
electrons revolving around it, like 
planets around the Sun After 
many years of hard work, scientists 
have managed to push their ex¬ 
plorations inside this outer group 
of electrons and actually find out 
what the tmy nucleus is made of. 
They will now tell you that it is a 
collection of two kinds of particles 
—neutrons and protons These par¬ 
ticles weigh almost the same— 
about 1800 times the mass of an 
electron The proton carries a 
single electric charge, the neutron 
does not One can picture the aver¬ 
age nucleus as a collection of pro¬ 
tons and a slightly larger number 
of neutrons They cling together 
like a sort of popcorn ball, each 
one touching the next, and they 
perform an irregular spinning, vi¬ 
brating, and churning motion 
around each other 

But all was not plain sailing 
The thing which had to be ex¬ 
plained was the nature of these 
sticking forces which caused the 
nucleus to be held together so pow¬ 
erfully against the natural electri¬ 
cal repulsion of the positively, and, 
therefore, like-charged, protons 
This glue-like force behaves in 
such a strange manner that it can¬ 
not be an electrical or a gravita¬ 


tional attraction but must be some¬ 
thing new Electrical and gravita¬ 
tional forces act in a characteristic 
manner, they exert their influence 
over a large distance. For example, 
in the case of the attraction of the 
planets of the solar system, the 
gravitational force of the Sun acts 
with great strength over a distance 
of many thousands of times the size 
of the Sun itself Nuclear forces, 
however, are entirely different If 
one could get in and pry out one of 
the particles, he would find that 
this took a tremendous effort, but, 
once he got the particle out a little 
way, it would snap free and the 
force would drop off sharply Fur¬ 
thermore, the force is such that any 
particle in the nucleus is acted on 
by only a few other particles 
nearby, while the rest of the nu¬ 
cleus has no effect These peculiar¬ 
ities of nuclear forces have con¬ 
vinced scientists that they are here 
dealing with a brand new force 
hitherto unknown to physics 

T heoretical physicists sharpened 
their pencils and went to work 
on the problem of these forces It 
soon became evident from theory 
that the force which a neutron and 
proton exerted on one another 
could be explained only if the two 
particles were constantly exchang¬ 
ing places This may seem a 
strange idea, but to the physicist it 
was no more strange than many 
other recent ideas about physical 
forces To explain it, consider for 
a moment the electrical force be¬ 
tween two electric charges. How 
can one charge act on another which 
may be a long distance away’ 
How can it cause that distant 
charge to move and how can it im¬ 
part momentum and energy to it’ 
One modem explanation says that 
the one charge gives out electrical 
disturbances, or “protons,” such 
as constitute light and other so- 
called "ether vibrations,” and that 
these electromagnetic corpuscles 
are absorbed by the other charge 
and act as energy and momentum 
conveyors between the charges 
In 1935, this idea suggested to 


the Japanese physicist, Yukawa, 
that nuclear forces also possessed 
“carriers.” But, unlike electrical 
forces, the nuclear forces require 
the proton and neutron to change 
places, as stated before. Yukawa 
explained this by saying that, in 
this case, the carrier was a charged 
particle If it were positively 
charged it could leave a proton, 
changing it to a neutron; and arriv¬ 
ing at a neutron, it would change it 
to a proton (Figure 1, left). If the 
carrier particle were negative, it 
would do the opposite (Figure 1, 
right). This assumption of a con¬ 
tinual stream of carriers going back 
and forth between protons and 
neutrons would account for the 
interchange forces. By a simple 
calculation, Yukawa was at once 
able to show that this carrier would 
weigh about 180 times as much as 
an electron 

After the discovery of the meso¬ 
tron. two years later, it took theo¬ 
retical physicists very little time to 



Figure 1: Exchange of proton 
and neutron in atomic nucleua. 
Left: For a poeltive mesotron. 
Right: Same for a negative one 

agree that this was Yukawa’s ear¬ 
ner particle An apparently crazy 
theory had carried with it a predic¬ 
tion which came true' 

The new particle soon showed it¬ 
self to be important for a second 
reason There are certam radio-ac¬ 
tive substances, either in nature or 
artificially made in the laboratory 
by nuclear transmutations, which 
eject electrons, either positive or 
negative It is known that, when a 
nucleus shoots such a particle out, 
a certain definite amount of energy 
IS let loose. Unfortimately, how¬ 
ever. if one examines the electron 
after it is emitted, one finds that it 
usually doesn’t have the correct 
amount of energy, but a good deal 
less Scientists therefore have been 
forced to say that the missing part 
of the energy has been carried 
away by a phantom particle which 
has no charge and practically no 
mass—the one marked ? in Figure 
2. ’This particle has been named 
the neutrino, but it has never ac¬ 
tually been detected'. 
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All this is bad enough, but let us 
consider for a moment: We have 
said that the nucleus consists of 
protons, neutrons, and earner mes¬ 
otrons alone If this is true, where 
do the ejected electron and neu¬ 
trino come from’’ The suggestion 
soon was made that the mesotron 
is not a stable particle but that it 
dismtegrates into an electron and 
a neutrino Its extra mass would 
then be converted into energy, in 
accordance with the theory of rela¬ 
tivity, and carried away by the 
neutrino. Calculations showed that 
on this assumption the mesotron 
could last only a few millionths of 
a second before this decay process 
occurred 

It was at once evident that, if 
mesotrons decayed in this manner, 
it should be possible to detect the 

^ )d ^ ^ 

Figure 2. New explanation of the 
radio-active emlsaion of elec¬ 
trons from an atomic nnolens. 

In case I, at left, the electron 
emitted Is positive and in Case 
n, at the rlfht, it is negative 

decay in the mesotrons present in 
the cosmic rays A mesotron 
should, m such a case, decay in its 
rapid course within several hun¬ 
dred feet of where it was produced 
To test this assumption. Professor 
Bruno Rossi, of the University of 
Chicago, hauled a truckload of ap¬ 
paratus to the top of Mount Evans 
in Colorado At an altitude of 2S 
miles, he measured the mtensity of 
the cosmic ray mesotrons found 
there. He then descended to Echo 
Lake, about ? of a mile lower, and 
repeated the experiment. He com¬ 
pared the loss of mesotrons m the 
intervening §-mile air blanket 
with the loss in traversing a block 
of carbon of the same absorbmg 
power and found that less than half 
as many got through the ur as 
through the carbon. The conclusion 
was that, in | of a mile travel, 
many mesotrons had had time to 
decay. 

To settle the matter once and tof 
all, scientists turned to the Wilson 
Chamber. This remarkable instru¬ 
ment works in the following man¬ 
ner: An enclosed glass chamber 
contains a small amount of water 
or alcohol. This evaporates, filling 
the vessel with saturated vapor. A 



modem theories of the atomic 
nuclens appear In the Wilson 
chamber. 

A: Electrons make weak, 
stranlina tracks which can be 
curved by application of a mag¬ 
netic field perpendicular to the 
pare. Positive electrons bend 
one way, neratlve the other. 

B; Neutrons are not chaired 
and thus cannot ionise the vapor 
In the chamber and leave a 
track. However, they are heavy 
enonrh to collide with protons, 
which then produce so-called 
recoil tracks bavinr this char¬ 
acteristic appearance. 

C: Mesotrons arc hard to 
identify. When folnr fast they 
look like electrons; when roinr 
slow, like protons, tbonrh they 
curve more in a mametlc field. 

D: The nentrino makes no 
track and is not heavy enonrh 
to make recoils, and thus can¬ 
not be seen. 

£.- Protons have a distinct and 
fairly heavy track which is 
practically stralrht except in 
fairly stronr marnetlc fields. 

piston m the bottom is suddenly 
drawn out This causes expansion, 
thus lowering the temperature 
enough to make the vapor condense 
The expansion is adjusted carefully 
until condensation just fails to oc¬ 
cur If now any small, charged par¬ 
ticle, such as an electron or proton, 
goes through the chamber, its elec¬ 
trical action causes the molecules 
of vapor in its path to become ion¬ 
ized These ions now act as centers 
of condensation which cause tiny 
droplets to form, and the result is 
a track which can be seen and also 
photographed. 

Such an instrument was the ideal 
thing for detecting the decay of a 
mesotron, but it had one failing 
It is only when a mesotron is going 
slowly near the end of its travel 
that its track can be distmguished 
from that of an electron Thus, to 


the relatively rare occurrence of 
decay was added the further rarity 
of decay near the end of its course 
For this reason, many pictures had 
to be taken to catch such a rare 
phenomenon in the act of taking 
place. 

Early in 1939, the English physi¬ 
cist, E J Williams, had set out to 
catch a mesotron in the act of de¬ 
caying Within a few months his 
patience was rewarded, and he got 
a picture of the heavy track of a^ 
mesotron suddenly coming to an 
end in the chamber (Figure 3, C) 
From the end of this track came the 
very faint track of an electron, as 
called for m Figure 2. Since the 
neutrino, the other particle called 
for in Figure 2, has no charge, it 
produces no track and thus could 
not be seen 

All the foregoing work has shown 
that the mesotron is just about 
what physicists have been crying 
for It casts new light on the nature 
of nuclear forces, explains the emis¬ 
sion of electrons from radioactive 
nuclei, and strengthens one’s belief 
m the existence of that phantom 
particle, the neutrino 

But there still are a few un¬ 
answered questions It is known 
that forces between neutrons and 
neutrons, and between protons and 
protons, are almost as strong as 
those between protons and neu¬ 
trons This indicates that there 
must be neutral mesotrons as well 
as the charged ones already discov¬ 
ered Certain meager evidence 
which has been brought forward to 
prove the existence of such par¬ 
ticles has been felt to be entirely in¬ 
conclusive. 

Why are mesotrons not found m 
the laboratory’ It is known that it 
takes about 100,000,000 volts to 
make a free mesotron. The only 
place where such energies now ex¬ 
ist IS in the cosmic rays At present, 
attempts are bemg made at the 
University of California to produce 
such high energies with the large 
cyclotron 


SPECTRO - PHOTOMETER 

Anolyzas Alloys By their Light 
In Lese Them Two Minutes 

An automatic machine which rap¬ 
idly and accurately analyzes vari¬ 
ous materials, an invention ex¬ 
pected to prove of tremendous 
value in accelerating the inspec¬ 
tion of metals and alloys in the na- 


OCTOBiai 1»40 • SCIENTIFIC AMERICAN 


203 



SCIENTIFIC RESEARCH- 


tion’s defense program, has been 
developed by Prof George R Har¬ 
rison and his associates at the 
Massachusetts Institute of Tech¬ 
nology, reports Science Service, 

The device, known as an auto¬ 
matic high-speed recording spec- 
tro-photometer, not only analyzes 
materials, as does the spectroscope, 
but quickly draws the graphs and 
curves depicting the results of its 
analysis. It completes the entire 
process for a given sample in about 
100 seconds—less than two min¬ 
utes 

Heretofore, scientists have used 
a spectrograph to analyze the ma¬ 
terial but they have then been 
forced to interpret this analysis on 
other machines, a procedure which 
often required half a day or more 
The new device makes records and 
interprets 20 measurements a sec¬ 
ond, doing so with an accuracy of 
one part in a hundred 

The device covers a broad spec¬ 
tral range, making its investiga¬ 
tions not only in the visible range 
of the spectrum but also in the 
infra-red and ultra-violet regions 
It is fairly simple in its operation 
and, according to Dr Harrison, 
could easily be adapted to other 
similar problems 

HYGROMETER 

Electrical Device ior Measuring 
Humidity at High Altitudes 

fl[ NEW type of electric hygrometer 
has recently been developed by 
Francis W Dunmore, of the Radio 
Section of the National Bureau of 
Standards It has proved superior 
to other types for measuring up¬ 
per-air humidities by the radio¬ 
sonde, because of its rapid response 
and ability to function at low 
temperatures It may also be used 
for making and recording humidity 
readings when the humidity unit 
IS remote from the point of indica¬ 
tion As it IS compaiatively small 
it may be used for measuring hum¬ 
idities in confined spaces 

The device, which gives results 
accurate to within 2 or 3 percent 
consists of two fine palladium wires 
spirally wound about 1/64 inch 
apart, 20 turns per inch, on a thin- 
walled aluminum tube which has a 
thin insulating coating of water- 
resistant polystyrene resin The 
wound unit is then covered with a 
very thin film of partially hydro¬ 
lyzed polyvinyl acetate with the 
addition of a small amount of 
lithium chloride The latter takes 


up water very rapidly With such 
a device the electrical resistance of 
the film between the two spiral 
coils is dependent upon the hu¬ 
midity of the air in contact with the 
film The variations in resistance 



For measurlngr humidity 

may change the audio note which 
the radio-sonde transmits oi may 
be made to operate a direct-read¬ 
ing ohmeter with the lesistance 
scale marked in terms of percent¬ 
age of relative humidity 

MORAL SCIENCE 

Physical Science Becomes 
Dangerous ii Dishonest 

THE scientist is more honest in his 
work than is the politician because 
lack of morality in science is likely 
to destroy the experimenter, says 
Dr Harlow Shapley, director of 
the Harvard College Observatory, 
according to Science Service It is 
perversion of international moral¬ 
ity, he believes, not of gadgetry, 
that has resulted in the decay of 
present-day society 

“Morality in physics and chem¬ 
istry IS to some extent forced," he 
said “The scientist, naturally, is 
as human in his irrationality as 
others Survival, however, re¬ 
quires a kind of honesty The un¬ 
moral experimenter poisons him¬ 
self or blows himself up 

“If only a false economic doc¬ 
trine, while still prenatal, would 
also electrocute its progenitor' Or 
an education schism backfire dur¬ 
ing fabrication and reduce its 
advocate to impotent illiteracy and 
confusions'” 

A closer communion between the 
physical, psychological, and social 
sciences was urged by Dr Shapley 
as a means toward development, 
for the social and psychological 
sciences, of "a logical and rigor¬ 
ously experimental method similar 
to that which has brought such 
achievement in the physical 
sciences 

“The value of these methods,” 
he said, “are well-publicized by 
the success of everyday tools. You 
rely on your electrical refrigerator, 
designed by the engineers; but you 


trust mighty little your politicians 
and diplomats. Thousands of 
people ride in automobiles with 
complete confidence in their mech¬ 
anism They worry not at all about 
the engine; reserving their anxiety 
for the unverified assertions of 
their Congressman, for the eco¬ 
nomic system, for the treachery of 
man in fields where a forced 
morality does not exist 

“If we are to escape descent into 
darkness," he declared, “the scien¬ 
tist must join forces with other 
intellectual leaders, because on the 
advances in the educational, social, 
and political fields, does the ad- 
v'ance of our science depend ’’ 

CATTLE PATERNITY 

Blood tests can be used to settle 
paternity questions among cattle. 
Dr Lloyd C Ferguson, of the Uni¬ 
versity of Wisconsin, recently re¬ 
ported Procedure, however, is not 
the same as in human cases Human 
paternity is decided on the basis of 
blood types, such as are used in 
“matching” blood for transfusions 
In cattle, the things used are anti¬ 
gens—definite chemical entities in 
the blood that react m the presence 
of one particular substance Cattle 
blood has been shown to possess 
something over 20 such antigens, 
each dependent on a single heredi¬ 
tary character or gene 

WEATHER 

Automatic Radio Woothor 
Reporier Aids Study 

UTOMATic weather observing 
stations, untouched by human 
hands for months at a time, may 
soon be scattered around on high 
mountain peaks or at inaccessible 
sea locations so that Uncle Sam’s 
weathermen can have complete and 
automatic radio reports on the 
changing weather, necessary for 
predictions, says Science Service 

An automatic radio weather re¬ 
porter, developed by two National 
Bureau of Standards radio en¬ 
gineers, Harry Diamond and Wilbur 
S Hinman, Jr , with the co-opera¬ 
tion of the Naval Bureau of Aero¬ 
nautics, has undergone a successful 
two-months test at Naval Air Sta¬ 
tion at Anacostia 

Radio messages that it sends out 
at predetermined intervals tell the 
barometric pressure, air tempera¬ 
ture, relative humidity, wind di¬ 
rection and velocity, rainfall, and 
other meteorological factors. 
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Boots are Pumps 

Research Shows Capillary Attraction 
Has Little To Do With Sop Circulation 


PHILIP H. SMITH 

T omato roots, no bigger than a 
piece of store twine, have a 
pumping mechanism capable of de¬ 
veloping pressures of 90 pounds per 
square inch. 

This IS one of the recent findings 
of science and it may help to ex¬ 
plain the phenomenon of sap rise 
which has puzzled scientists for 
centuries 

If and when you studied botany, 
your professor probably gave you 
the “cohesion” theory to explain the 
movement of fluid in plants and 
trees This theory recognizes the 
enormous pull generated by evapo¬ 
ration at leaf surfaces and the fact 
that water has great tensile strength 
in capillary tubes It seemed to be 
the best theory available and even 
now it isn’t voided by the revela¬ 
tion of root-pressure, but it falls 
short of explaining the sudden up- 
rush of sap when there are no 
leaves to transpire, or how fluid can 
be lifted as high as 350 feet, as it 
must in the tallest trees 

The reality of root-pressure was 
confirmed at the Rockefeller Insti¬ 
tute for Medical Research as a sort 
of scientific by-product Dr Philip 
White, of the Department of Animal 
and Plant Pathology, was trying to 
find out how viruses are carried 
around in a plant which has no cir¬ 
culatory system such as is found in 
man He turned to the vitalistic 
root-pressure theory which had 
been advanced about 200 years ago 
by the Englishman, Stephen Hales, 
the extraordinary clergyman who 
first measured blood-pressure in 
animals, and invented the first gas 
mask and the first ventilating sys¬ 
tem for ships Hales’ theory had 
been abandoned in favor of more 
mechanistic theories. He had 
worked with decapitated, dying’ 
roots and the slight pressure ob¬ 
tained was unconvincing. 

To carry out his experiments, Dr. 
White built upon a previous 
achievement—that of being able to 
keep excised roots alive m nutrient. 
Roots can be made to live indefin¬ 


itely, floating m a beaker, provided 
they are supplied with everything 
they get normally from soil plus 
what they would get from the air 
if they had the benefit of leaves— 
a sort of super-hydroponics 

Just such a delicate root strand, 
kept alive for several years under 
artificial conditions, was selected 
for the experiment Its base was in¬ 
serted in a glass tube, or capillary 
manometer, and anchored firmly in 
place with a rubber collar, to give 
a set-up in which part of the root 
was in the tube and part protrud¬ 
ing into the nutrient The root then 
secreted water into the tube, build¬ 
ing up pressure When the pressure 
mounted it became necessary to add 
a metal clamp lest the rubber be 
ruptured, but at no time could the 
root Itself be crushed 

When first attempted, the sur¬ 
prising pressure lifted the water to 
a height necessitating the running 
of the tube up a stairway to a 
second floor, and even that wasn’t 
enough When mercury was sub- 
situated for water in the tube, the 
pumping was maintained with ir¬ 
resistible force. Finally, to keep the 
experiment within bounds, com¬ 
pressed air was applied at the op¬ 
posite end of the tube and the root 
forced to pump against it, which it 
did readily 

It was observed, also, that 
whether pumping against pressure 
or not, the rate of secretion dis¬ 
played a diurnal rhythm. 

Ninety pounds pressure repre- 



Manometer aasembly wed in 
the study of plant root pressures 



sents the limit reached by experi¬ 
ments rather than the limit of root 
capacity When 90 pounds was at¬ 
tained, the root was still pumpmg, 
and Dr. White is of the opinion that 
pressure cannot be less than 150 
pounds per square inch, and is prob¬ 
ably more 

One now wonders what starts the 
rise of sap m the spring Observing 
nature, one w’ould guess tempera¬ 
ture or light, or both acting to¬ 
gether However, subsequent ex¬ 
periments, conducted elsewhere, 
under controlled conditions of 
temperature and light, failed either 
to stop or start the pumping, or to 
alter the diurnal rhythm Nature 
holds her secret close One might 
wonder, too, what difference there 
is in the constituents of the nu¬ 
trient taken in by the root and the 
fluid secreted by it Are the nutri¬ 
tional elements removed, or are 
some food values passed along to 
nourish the rest of the plant which 
isn’t there’ The quantities avail¬ 
able for analysis are so minute that 
special methods will have to be de¬ 
vised for such determination 

Scientists do have an interest in 
trying to determine whether there 
IS a diurnal rhythm in respiration 
rate corresponding to the rhythm of 
secretion If this could be estab¬ 
lished, it might reveal the mechan¬ 
ism which supplies the energy for 
the pumping 

The nature of this work warrants 
the layman’s critical “So what’” 
Are there immediate, practical re¬ 
sults’ The reply must be “No ” We 
are simply further along in the un¬ 
derstanding of plant physiology 
Add other facts yet unknown, to 
widen the horizon, and sometime 
the practical value mav emerge in 
the most unforeseen manner as it 
has in innumerable cases 
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Business and Changing Climates 

Are Slow Climatic Changes the Basic< 
Underlying Cause of Economic Cycles? 

CLARENCE A. MILLS, M.D., Ph.D. 


ProftMor of XxDorlmtntiU uodiomi 


M an is far from a uniform bemg 
of standard proportions and 
capacity for accomplishment—he 
differs widely from place to place 
and from time to time Years of in¬ 
vestigation have revealed that the 
primary basis of these variations is 
the ease or difficulty of heat loss 
from the body. 

All bodily and mental activities 
or functions are intimately bound 
up with the combustion of food¬ 
stuffs in the cells and the liberation 
of heat and energy Every activity 
m the body is accompanied by and 
dependent on this combustion and 
heat production. Growth and de¬ 
velopment, ability to resist mfec- 
tions, as well as muscular and men¬ 
tal activity, are based on this m- 
ternal burning of food materials 
Hence the factors that determine 
the combustion rate become dom¬ 
inant forces controlling the gen¬ 
eral activity and energy level of the 
individual 

With man—and other warm¬ 


blooded animals—the body tem¬ 
perature is mamtained at a con¬ 
stant level, usually above that of 
the surrounding environment So 
long as life processes go on, heat 
must be dissipated to the surround¬ 
ings, else fever and death ensue 
Higher external temperatures, 
malung heat loss more difficult, 
result m a suppression of internal 
combustion and a lowered level of 
vitality and general body function 
Growth and rate of development 
are slowed, resistance to infection 
falls, and energy available for ac¬ 
tion IS sharply curtailed When 
body heat loss is accelerated by 
lower outside temperatures, just 
the reverse occurs. It is in the tem¬ 
perate regions of the earth, where 
body heat can easily be dissipated, 
that children are heaviest at birth, 
grow most rapidly, enter puberty 
earliest, and reach greatest adult 
size There energy available for 
action IS highest and people are 
irresistibly driven into a restless 


activity that attacks difficult prob¬ 
lems with a high degree of success. 

In polar cold, however, body heat 
loss becomes too free, and, in¬ 
stead of human vitality and energy 
there rising highest, it tends to fall, 
as the body is faced with the neces¬ 
sity of using too much of its com¬ 
bustion activity merely for keep¬ 
ing warm. The exhaustion effect of 
prolonged cold is seen also in the 
temperate regions durmg late win¬ 
ter, when the death and sickness 
rates rise, and all other indices of 
general vitality fall. 

Man, then, responds very defi¬ 
nitely in a great variety of ways to 
the ease with which he loses his 
body heat The temperate regions of 
the earth are in general best adap¬ 
ted for his maximum activity, trop¬ 
ical warmth subdues his functions, 
while polar cold exhausts and be¬ 
numbs This IS a relatively new con - 
cept of the dynamics of human ex¬ 
istence and of the part climate and 
rate of body heat loss play in life. 
Let us now see just what this con¬ 
cept means for mankind over the 
earth 

T hs tropical lethargy and list- 
lessness, carefree existence, to¬ 
gether with retarded growth rate 
and body development, result di¬ 
rectly from the difficulty people 
there experience m getting rid of 
the heat production that goes with 
a higher level of bodily activity. In 
the coolness of the temperate zone 
existence is on a faster, more ener¬ 
getic plane While infections ac¬ 
count for most of the deaths among 
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tit^ical natives of low 
vitality, in the energiz¬ 
ing temperate climates 
it is body breakdown 
from the stram of a fast 
pace of life that kills the 
greatest number Vas¬ 
cular sclerosis, heart 
failure, diabetes, perni¬ 
cious anemia, nervous 
and mental breakdown 
—these are the signs of 
stress that are mounting 
as causes of disability 
and death in the regions 
of most energizing cli¬ 
mate. 

It has ever been the 
people of cooler lands 
who have ruled over and 



storminess or temperature variation. Bottom: The flnctnations of business activity 



Environmental temperatures and body 
rrowth. Smaller mouse represeute averace 
slse of a larre group raised In tropical 
moist heat (artificial), while those raised 
under Identical conditions except In a cold 
atmosphere are represented by the lower one 
of large, robust form. But the ones raised 
in warmth live longer, though less actively 


exploited the less fortunate ones 
living under depressing, moist 
warmth In wars between nations 
the same energy gradient has also 
been a determining factor in the 
final outcome, for rarely can a low- 
energy people withstand armed 
forces full of vigor and determina¬ 
tion 

Regional differences in energy 
level have been of untold impor¬ 
tance throughout the course of his¬ 
tory, but there have also existed 
differences on a time base that have 
altered the destiny of individuals 
and whole population masses. The. 
most common time change in en¬ 
ergy level is the one that man un¬ 
dergoes as the seasons of each year 
pass. Energy in temperate re^ons 
lises highest through the fall and 
winter months and subsides to its 
lowest level in summer heat. Man 
actually uses less oxygen and has a 


lower blood pressure 
m summer heat than 
he has in winter cold 
Unexpected and un- 
predicted changes in 
this climate stimula¬ 
tion, however, brmg 
disastrous upsets in 
human plans, and with 
these irregular changes 
in earth temperatures 
go changes in human 
energy level and desire 
ability to accom¬ 
plish 

Correlation of such 
temperature changes 
with business activity, 
back through the past 
65 years of weather 
bureau records, shows 
remarkably high coin¬ 
cidence of business 
recessions with the 
periods of elevated 
temperatures, and of business 
booms during prolonged periods of 
normal or unseasonably low tem¬ 
peratures. 

This basic dominance of all 
human function, and especially of 
economic activity, by the cli¬ 
matic drive, as body heat loss be¬ 
comes easier or more difficult of 
accomplishment, deserves close at¬ 
tention and further study. With the 
rising energy tide of low tempera¬ 
ture periods, busmess activity ex¬ 
pands. At the same time the signs 
of bodily stress increase and death 
and sickness rates rise. In the per¬ 
iods of ebbing energy general 
health improves as business ac¬ 
tivity recedes to lower levels. 

It has been man’s failure to rec¬ 
ognize this dominance of environ¬ 
mental stimulation that has made 
impossible a solution of the basic 
cause of economic cycles. Moreover, 


the irregularity of their timing has 
rendered difficult the perfection of 
plans for meeting the changes as 
they come 

Fluctuations in the climatic drive, 
aside from the seasonal and irregu¬ 
lar ones of short duration, have 
left their imprint on the history of 
nations back through the centuries 
The past two centuries of continu¬ 
ous temperature records yield an 
enlightening picture of the work¬ 
ings of this drive Outbursts of na¬ 
tional expansion, as well as bloody 
revolutions for greater freedom of 
individual action, have shown an 
uncanny tendency to come durmg 
years of subnormal mean tempera¬ 
tures—years of the cold, stormy 
weather that drives men to greater 
activity 

IONC undulations in earth tem- 
•* peratures have taken place and 
will undoubtedly contmue m the 
future. Longest and greatest of 
these changes are represented by 
the glacial epochs and the inter¬ 
vening ages when tropical warmth 
spread well outward toward the 
poles. We are only perhaps 20,000 
years away from the coldest part 
of the last glacial epoch, with a 
likelihood of generally rising tem¬ 
peratures for ten times that num¬ 
ber of years to come Tne rise in 
temperatures has not been steady, 
however, but has come in 2000- 
year waves The most recent high 
point came with the warmth of the 
Middle Ages (800-1000 AD), 
while the subsequent low point oc¬ 
curred about the middle of the 19th 
Century After 1850, world tem¬ 
peratures rose slowly and irregu¬ 
larly for several decades, but since 
1920 this rise has become more 
emphatic. In 1932 the bodies of 
Vikings were being unearthed in 
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excavations m Greenland after 
having been solidly frozen-in for 
almost 1000 years And with this 
recent warming-up has come a 
sharp turn back toward despotic 
forms of government all over the 
earth Man has felt weaker 

With the cold of the last century 
came a marked increase in world 
population and such an abundance 
of energy and inventive genius as 
had never before been witnessed 
in human history Since 1920, how¬ 
ever, population increase in many 
of the most energetic countries has 
shown signs of tapering off, with 
statesmen of several countries wor¬ 
rying about the possibility of an 
actual decline in numbers 

We seem, then, recently to have 
passed a crest in human affairs and 
to be headed for a considerable 
period of recession The improve¬ 
ment in stature and trend toward 
earlier maturity, that has been in 
evidence during the past century, 
will no doubt be reversed shortly, 
for animal studies have clearly 
shown that these basic characteris¬ 
tics are closely linked to the ease 
or difficulty of body heat dissipa¬ 
tion 

What shall we do about it all’ 

Disastrous fluctuations in busi¬ 
ness activity might be robbed of 
their evils if we could predict the 
timing of the energy tides in man 
that seem responsible for the eco¬ 
nomic swings If the irregular 
fluctuations in energy and trade 
were as predictable as are the sea- 


TURKEY STEAKS 

From the United States Depart¬ 
ment of Agriculture comes word of 
popular acceptance of turkey 
steaks. These steaks are small 
pieces of turkey meat and house¬ 
wives can buy them wherever tur¬ 
key is sold by the piece They are 
usually cut from the breast, to 
one inch thick 

NIAGARA BRIDGE 

Structure Over Gorge 
Sede From Ice Jams 

OST directly on the site of the 
famous Falls View Bridge at Ni¬ 
agara Falls, which was destroyed 
by an ice jam in 1938, a new bridge 
was started in June This new 
$4,000,000 project will have a main 
arch span of 950 feet across Niagara 
Gorge at a point about 2000 feet 


sonal ones, we would be much less 
disturbed by them and be more 
inclined to take them in our stride, 
for panic arises from fear of the 
unknown In the individual phase 
of weather dominance, however, 
much can be done to relieve us from 
the undesirable aspects of such in¬ 
fluence Through newer methods 
of air conditioning and control of 
indoor environments, we can to a 
considerable degree alter the ef¬ 
fects of outside weather People in 
the tropics can raise their energy 
level and bodily vigor almost at 
will through indoor cooling to 
allow ready dissipation of body 
heat So also can the physical and 
mental let-down of mid-summer 
in temperate regions be eliminated 
by proper cooling, although it is a 
question whether it is wise to fore¬ 
go this period of lessened effort 
when the body relaxes and recu¬ 
perates for the strenuous winter 
months to come 

Much remains to be discovered 
in this matter of weather domi¬ 
nance over man Humanity really 
need not stumble blindly through 
the centuries, engaged in stupidly 
fighting deep currents of change 
which are based on forces whose 
magnitude dwarfs to insignificance 
man’s puny efforts Is it expecting 
too much to hope that man will 
some day arrive at intelligent and 
understanding co-operation with 
these outside forces, instead of 
putting up a futile resistance to the 
changes they bring’ 


below the American Falls It will 
be the longest bridge of its type in 
America, the next longest being the 
Hendrick Hudson Bridge across the 
Harlem River in New York City 
It will have one graceful structural 
arc across the Gorge and will have 
no superstructure other than the 
railings. There will be a wide prom¬ 
enade on the southern edge of the 


double roadway, giving a full view 
of both the American and Horse¬ 
shoe Falls Traffic will be carried 
by two 22-foot roadways separated 
by a mall Of particular importance 
is the fact that the foundations for 
the new structure, in the face of 
the Gorge cliffs, will be high above 
any possible ice-jam of the future 

CARBON IN CEMENT 

Colloidcd Carbon as a Grinding 
Aid in Portland Cement 
Manuiacture 

Colloidal carbon, commonly 
known as carbon black, is an effec¬ 
tive grinding aid in the manufac¬ 
ture of Portland cement, according 
to the results of research carried 
out by the Columbian Carbon Com¬ 
pany’s Industrial Fellowship at 
Mellon Institute, Pittsburgh 

The report of this investigation 
discloses that a carbon dosage as 
low as 0 32 percent on the clinker 
increases the fineness of the ce¬ 
ment by 30 percent when the time 
of grinding is constant, and that 
the same carbon dosage decreases 
the grinding time by 28 percent 
when the grinding is to lun con¬ 
stant fineness With a 1 percent 
carbon dosage, these improvements 
become 50 percent and 34 percent, 
respectively In terms of power 
savmg and increased output these 
results are of practical significance 
The cements prepared with carbon 
present as a grinding aid, compared 
to the controls, showed improved 
strength properties in tensile and 
compression tests on mortars 
These benefits are attributed in the 
main to the increased fineness of 
the cement, although there is evi¬ 
dence that the carbon, per se, is 
contributory The use of carbon in 
dosages up to 1 percent does not 
alter appreciably such standard 
properties of Portland cement as 
consistency, setting time, and 
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soundness, color excepted, and has 
no noticeable effect on the re¬ 
sistance of cement mortars to 
freezing and thawing treatment 

PLYWOOD PANELS 

Large Size, Seamlees, 

Easy to Erect 

Composite plywood panels in 
room sizes up to eight feet by 20 
feet and faced with fabric have 
been announced by the Speedwall 
Company The giant size of these 
panels eliminates joints Ordinarily, 
one board makes a room wall, while 



One-ptece panel 


four of them make a whole room 
Thus this Jumbo Speedwall, as it 
IS called, saves erection time, and 
eliminates joint making on the job 
and the possibility of the develop¬ 
ment of cracks later on 

This Jumbo Speedwall is made 
up of standard grade, water-re¬ 
sistant, Douglas fir plywood panels, 
hot-press “welded” together with 
synthetic resin glues Surfaces 
to be decorated are sealed and 
“dressed” with a strong woven 
fabric, such as is often applied by 
fine decorators over many different 
types of surfaces The special ad¬ 
hesive with which this fabric is 
applied also provides fire resistance 
and a moisture barrier for the wall 
when it is used 

PLATINUM 

M«tal Leaf Usad for 
DacoraUng Building Entranca 

The first application of platinum 
leaf for buUdmg decoration was 
completed recently on the outer 
vestibule ceiling of the 67 Wall 
Street Building, in New York City 
Platinum leaf—latest product of 
the ancient art of gold beating—is 
beatm down to a thickness which 


requires a stack of 250,000 leaves 
to measure an inch in height Yet, 
when applied to a surface, the leaf 
provides a metallic effect with all 
the rich color and beauty of plati¬ 
num The metallic leaf was se¬ 
lected for the entrance because of 
its brightness, tarnish resistance, 
and freedom from discoloration by 
atmospheric conditions 

Platinum leaf has been available 
for several years for outdoor signs, 
interior decoration, bookbinding, 
and many other decorative uses 

QUICK-FREEZE 

Machine For Home 
Freezes Foods 

America’s first sub-zero locker 
box for the home has been named 
Deep-Freeze It is being built in 
one-barrel and two-barrel capaci¬ 
ties and incorporates certain inno¬ 
vations in refrigeration 

Conventional refrigeratois pull 
against a vacuum but the Deep- 
Freeze unit actually operates on 
the pressure side Tests have shown, 
it IS claimed, that the Deep-Freeze 
unit requires considerably less cur¬ 
rent to produce zero cold than does 
conventional equipment 

The cooling element is unique It 
consists of a double wall cylinder 
of heavy steel which serves both 
as the food box and as the cooling 
element Freon refrigerant is cir¬ 
culated in the space between the 
cylinder walls, hence the entire 
usable interior space is surrounded 
by a refrigerant 

This new Deep-Freeze food lock¬ 
er was developed by W L Morri- 
son The one barrel capacity will 
be more geneially used by urban 
families while the two barrel capac¬ 



Qulck-freezer for the home 


ity might be used by farmers to pro- 
vide long-term cold-storage facili¬ 
ties for meat and other fresh foods, 
including vegetables Sportsmen 
might use it for quick freezing of 
fish and other game 

CELLOPHANE CEMENT 

A NEW Cellophane cement adapt¬ 
able to food packaging has been 
placed on the market by Carmen 
Products It IS described as trans¬ 
parent, tasteless, and odorless, 
moisture-proof, and resistant to 
acids and alkalis 

RUBBER ROAD ROLLERS 

The ponderous iron road roller 
with its clanking, barrel-like roll¬ 
ers, IS being displaced in some 
types of service by vehicles 
equipped with pneumatic rubber 
tires Use of the tires for road roll¬ 
ing has proved the best method of 
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obtaining the equivalent action of 
heavy traffic compaction on road 
mix and rock asphalt surfaces, teats 
have shown Developed by The 
B F. Goodrich Company, the new 
tires are mounted in series with 
as many as nine or more to a single 
vehicle. 

TRENCH MORTARS 

And Shells Made From 
Standard Steel Tubing 

TANDARD seamless steel tubing can 
now be used to make trench mor¬ 
tars for the United States Army, ac¬ 
cording to Captain DamelJ Martin, 
writing in a recent issue of Army 
Ordnance 

Trench mortars are light weap¬ 
ons originally intended to be used 
by infantry to blast the enemy’s 
trenches They have been so im¬ 
proved that they have become actu¬ 
ally light artillery—very effective 
for blasting out enemy machine- 
gun positions Of the two types 
used, the 60-mm mortar weighs but 
39 pounds, while the 81-mm mor¬ 
tar weighs, assembled, 134 pounds 
This latter mortar may be carried, 
disassembled, by three men 

Since trench mortars are smooth¬ 
bore weapons and the powder 
charge is relatively small, Captain 
Martin explains that both the weap¬ 
on and the shells it fires may be 
made of standard tubing From 
this It is obvious that manufacture 
of adequate numbers of these weap¬ 
ons can be attained rapidly and 
easily 

CHICKEN PLUCKER 

Machine Does Work 
Ten Times Faster 

Plucking the family chicken—or 
the game bird from your autumn 
hunt—will cease to be a burden if 
you have a new machine recently 
put on the market as a commercial 


Above: Tfarec-imlt msohlne tor 
removliis chicken feathers. 
Below: MsMns the feathers fly 



product However, since it’s de¬ 
signed for mass production, you 
probably still will find that the old 
hand method is more economical 
in the home 

Expert hand pickers in the poul¬ 
try market can pluck about 35 or 
40 birds an hour The machine will 
handle about 250 or 300—with 
some limitations Tail and wing 
feathers require manual attention 
But aside from that the machine 
will make the feathers fly Actual 
results in the Schulte Poultry Com¬ 
pany in Cleveland largely have 
confirmed the predictions of the 
manufacturers that the equipment 
will revolutionize the industry 

Essentially the machine consists 
of one or more metal drums, each 
about 2Vi feet in diameter Each 
drum 18 bristled with rubber tube 
fingers, thus m effect becoming a 
cylindrical rubber brush As this 
revolves rapidly it literally brushes 
out the feathers. 

These flying wet feathers nat¬ 
urally are corrosive to many 
metals. Further, they tend to stick 
to the machine as they dry Be¬ 
cause of the ease with which it can 
be cleaned, as well as its resistance 
to corrosion, the machine is made 
of Monel. It is manufactured by 
Mueller Metal Products.— INCO. 


NON-SKID 

Abrosiva ia Coat Into 
Matol Stair Traada 

Slip-proof stairway treads, which 
incorporate an abrasive material 
penetrating the entire thickness of 
the plate, are a development of the 
National Bronze and Aluminum 
Foundry Company This abrasive, 
which IS called Ten-Lox, is cast in 
the metal in molten form to Insure 
a perfect bond around each particle 
of the material These stairway 
plates are cast in any size or thick¬ 
ness and are easily installed on ex¬ 
isting surfaces through the use of 
countersunk screws, bolts, or spe¬ 
cially prepared mastics. 

Ten-Lox slip-proof stair treads 
and floor tile are impervious to the 
action of water, oil, and grease 
They can be furnished as cast, sand 
blasted, scratch brushed, or jxrt- 
ished, with or without nosing 


TIMBER PROTECTION 

Impregnation of Timber With 
Arsenic Salts. New Swedish 
Msthod 

Many attempts have been made 
to find suitable means of protecting 
timber against rot and insects 
Painting is, of course, the most 
common but, being only a surface 
preparation, it does not prevent 
the body of the timber from taking 
up moisture, and therefore rot 
gradually appears even in painted 
wood 

The effective components of a 
new Swedish impregnation method 
are certain arsenic compounds. 
The method has been developed by 
the Boliden Mining Company, in 
Stockholm, which obtains large 
quantities of arsenic as a by-prod¬ 
uct in the smelting of copper ore 
from its mines in northern Sweden 

The impregnation liquid used 
consists of a solution of various 
salts, including arsenic After these 
salts have entered the timber, a 
chemical process takes place, with 
the co-operation of certain easily 
oxidized substances in the wood 
itself. The final result of this chemi¬ 
cal process is the production of 
zinc arsenate and chromic arsenate, 
which become inseparably fixed m 
the wood, and constitute the effec¬ 
tive elements against attacks of 
decay or insects. 

Arsenic-impregnated timber Is 
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said to retain ita mechanical quali¬ 
ties. It takes on a soft green color 
with a slight shade of brown, which 
is sufficiently strong to render 
painting unnecessary if the timber 
IS used in buildings Another ad¬ 
vantage is that the timber does not 
catch fire as easily, and burns 
less quickly than unimpregnated 
boards, thus contributing to dam¬ 
age reduction in case of fire 

The new method is said to com¬ 
pare very favorably m cost with 
other methods In the Scandi¬ 
navian countries, arsenic-impreg¬ 
nated timber at present is being 
used increasingly for various kinds 
of out-door purposes, including 
quay and other under-water con¬ 
structions Twelve impregnation 
plants in various parts of Sweden 
are employing the method, in addi¬ 
tion to some in Norway and Den¬ 
mark —Holger Lundbergh 

PIPE PROTECTION 

OH PlpM Covered 
with Celhiloee Sheet 

Experiments have been conducted 
in the Texas oil fields for more than 
six years by a major pipe-line com¬ 
pany in an effort to find a protective 
coating material that would be phy¬ 
sically and economically satisfac¬ 
tory for use on oil lines From the 
many materials tested, there has 
emerged one shield of considerable 
promise' Pyralin sheeting 

In one test case, clear, transpar¬ 
ent Pyralin 005 of an inch thick 
was used and in the other, black 
Pyralin 008 of an inch thick A 
coat of hot asphalt was applied to 
a six-inch diameter pipe which was 
then wrapped with the Pyralin 
shield The line was replaced in soil 
known to be highly corrosive and 
inspected mtermittently over a 
period of three years. 

Final inspection of the two sec¬ 
tions showed that both the clear and 
the black Pyralin had remained 
free from chemical or physical 
change Considering that a price 
differential favored the black ma¬ 
terial, it was decided to select that 
color for future work, and to use 
.01 of an inch thick material as a 
safeguard against breakage from 
clods and rocks in the trench bot-, 
tom. 

Pyralin is not appreciably af¬ 
fected when exposed to damp at¬ 
mospheres or immersed in water, 
reports The Du Pont Magazine. 
Under normal conditions it will ab¬ 
sorb only about 3 percent of its 
weight. In addition. It is only 

OCTOBER IMO • SCIENTIFIC 


slightly affected by weak acids and 
weak alkalies Experiments show 
that It remains smooth and hard 
when underground: that when 
earth surrounding the pipe con¬ 
tracts due to change in tempera¬ 
ture, It slips away, leaving the 
wrapping unharmed. The material 



has the required rigidity and yet is 
pliable enough to permit easy ap¬ 
plication 

To obtain a tight fit around ob¬ 
stacles such as collars and girth 
welds, the sheets are first softened 
in a liquid solution of one part ethyl 
acetate, three parts alcohol, and 
four parts water The Pyralin ex¬ 
pands, when softened, but upon 
drying shrinks a greater amount, 
making possible a tight form fit on 
sections of irregular shape 

HEREDITY RULES 

Despite Science's Attempts 
To Chomqe a Fly 

Fifteen years ago a normal fruit 
fly of the species Drosophila was 
mated to a female with degenerate 
wings From their descendants a 
similar pair were chosen and 
mated, the male normal in every 
respect, the female with vestigial 
wings This procedure has been re¬ 
peated for 300 generations, the 
equivalent of 9000 years of human 
life, yet today the genes that pro¬ 
duce normal wings in this fly are 
still functioning, stubbornly refus¬ 
ing to be bred out of existence or 
changed in their action —The In¬ 
dustrial Bulletin of Arthur D. 
Little, Inc. 

MOTORIZED TILLER 

Machins Shrsds Soil in 
Sssd Bsd Prsparotion 

A NEW motorized garden tiller, 
which is steered by handles like ah 

AMERICAN 



Left; Shreddlnc rarden soil with 
the motorised tllier. Above; 
Rotatinc tines that do the work 


ordinary plow but which is com¬ 
pletely motorized, is the product of 
the Ariens Company. Anens Tillers 
are used by truck gardeners, green¬ 
house men, city parks, nurseries, 
and the like, for they are ideally 
suited for these applications as well 
as for small farms. 

A particular feature of this tiller 
is the group of rotating, sharply 
pointed tines under the hood at the 
rear of the machine These tines 
literally tear the soil to shreds, thus 
making it unnecessary to plow and 
then to disk and perhaps to harrow 
a seed bed being prepared The 
machine operates equally well in 
tall weeds which it rips up by the 
roots It IS particularly adaptable 
to the job of tilling soil between 
shrubs or in other restricted or con¬ 
fined spaces 

GLOWING CARPETS 

Carp>«t FluorsBces; 

Lconp ActivatoB It 

Coincidentally, there comes to 
our desk news of two complemen¬ 
tary developments, The first con¬ 
cerns a new ‘‘magic carpet” which 
glows m the dark under the mvis- 
ible “light” from ultra-violet ray 
lamps The other concerns develop¬ 
ment of a lamp for activating such 
carpets, making them glow, in such 
locations as the aisles of darkened 
theaters 

The new carpet was announced 
byH E. Millson of the Calco Chemi¬ 
cal Division of the American Cy- 
anamid Company He explains that 
the carpet is dyed with special dyes 
which appear quite ordinary in day¬ 
light but glow softly with various 
colors under invisible ultra-violet 
rays Hence, it will be of value in 
providing an extra safety feature 
in theaters 

The Continental Lithograph 
Corporation announces the other 
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development — new Conti - Glo 
Black Lights which were designed 
specifically for this use. Formerly 
black light equipment gave spotty 
results whereas the beam pattern 
of the new one is very long, narrow, 
and exceedingly sharp in cut-off at 
the edges 

DRINKING WATER 

Need For Better Water 
Pipe InspectionB 

Residents of Johet, Illinois, a few 
months ago found their drinking 
water strangely flavored with beer 
and soda-water flavors The reason 
was a cross connection between city 
water and a private supply in two 
breweries and two soft-drink bot¬ 
tling places which permitted back- 
flow into the city mains 

Reporting this occuience to the 
trade journal, Plumbing and Heat¬ 
ing Business, A R McGonegal, 
formerly plumbing inspector for the 
District of Columbia, points out that 
“poisonous solutions such as acid 
copper-cleaning compounds might 
have been drawn into the mams by 
a drop in pressure just as easily as 
beer ” 

Renovation of water piping in in¬ 
dustrial plants all over the country 
IS a health necessity, according to 
recent reports from public health 
engineers Their reports refer to 
conditions during normal times but 
the situation probably needs atten¬ 
tion more urgently than ever, now 
that industrial production is being 
speeded up for national defense, 
with consequent extra loads on 
plumbing and piping 

FEEDER ROADS 

Surfaced with Cement 
and Soil Mixture 

Motoring around the country, you 
soon may be riding on a “dirt” road 
made with cement' Already, in 29 
different states, sections of this new 
type of road have been installed, 
using a method of construction 
which engineers thought impossible 
only a few years ago, according to 
James Stokley of Science Service, 
The new method is being used on 
feeder sections of roads where the 
$20,000 to $40,000 per mile for con¬ 
crete construction is not justified 

For years, specifications for mak¬ 
ing concrete had prohibited use of 
material containing more than 5 
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resurfacing a dirt road. Below. 
Cutting the cement Into the dirt 



percent of dirt However, some ex¬ 
periments in South Carolina in 1933 
and 1934 indicated that under some 
conditions it might work Under 
the direction of Frank T Sheets, 
then director of the development 
department of the Portland Cement 
Association, and Miles D Catton, 
studies were conducted and formu¬ 
las and tables were developed to 
guide future builders 

In building a soil-cement road 
the first step is to take samples of 
the soil and test them These tests 
show the proportions of cement and 
water to be used Road work begins 
with a scarification of the old road 
to a depth of about six inches with 
rake-like devices hauled by a trac¬ 
tor A disk harrow then pulverizes 
the surface Portland cement in 
pre-determined amounts is then 
spread over the road and this is cut 
into the loose surface by disking 
and with gang plows drawn by 
tractors Water is then added under 
pressure in carefully controlled 
amounts, and harrows, plows or 
cultivators again go to jwork. The 
surface is then packed down, 
graded, and rolled. After slow dry¬ 
ing for about a week, the road is 
opened to traffic, though about a 


month 18 required for the road to 
"season.” Sometimes a thin asphalt 
layer can be applied to give the 
projier riding surface, though this 
is not necessary as a protection. 


FLOWER POISON 

Cut Flowers Keep Best 
In Absence oi Fruit 

By rule of thumb, florists have 
thought for years that cut flowers 
would keep better at a refrigerator 
temperature of 50 degrees Actu¬ 
ally, they keep better at a near zero 
temperature, though florists who 
stored cut flowers at that tempera¬ 
ture usually found that the flowers 
would not keep The Department 
of Agriculture has found the "nig¬ 
ger m the wood pile ” 

When the florists stored carna¬ 
tions at just above freezing, it us¬ 
ually happened that storage space 
was in a warehouse that also con¬ 
tained apples in storage Ethylene 
gas IS given off by apples in stor¬ 
age and ethylene gas is poisonous 
to flowers That is true even when 
minute quantities of the gas are 
present as in the case where flow¬ 
ers are stored in a warehouse 
which formerly contained apples 

GIANT ARC 

Quenched by Compressed 
Air Blast 

A POWERFUL blast of air racing six 
times faster than a tropical hurri¬ 
cane recently blew out an electric 
arc powerful enough to light for 
an instant all the lamps in Chicago 
Surging with 150 pounds pres¬ 
sure from a container not much 
larger than an automobile gas tank, 
at a speed of 600 miles an hour, the 
gust of compressed air extinguished 
an arc of one and one half million 
kilovolt-amperes in approximately 
one one-hundred-and-twentieth of 
a second Only a slight puff of 
smoke trailed off as a reminder of 
the once powerful arc. 

Executives and engineers of 
electric power, industrial, and 
transportation companies from all 
over the country witnessed this 
unique demonstration of a newly 
developed compressed-air circuit 
breaker at the East Pittsburgh 
works of the Westinghouse Elec¬ 
tric & Manufacturing Company. L. 
R. Ludwig, manager of the com¬ 
pany’s air circuit breaker engi¬ 
neering department, said this test 
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represented the greatest amount of 
power ever interrupted by a 16,- 
000-volt commercial breaker op¬ 
erating m air. 

One of the functions of a circuit 
breaker can be likened to a fuse 
on a power system to open the cir¬ 
cuit in case of trouble on the line 
and prevent its reachmg the power 
house. The other is that of a dis¬ 
connect, comparable to the wall 
switch at home, which enables the 
power engineer to open and close 
power circuits at will 

Essential parts of the breaker in¬ 
clude a tank of compressed air at a 
pressure of 160 pounds per square 
inch, valves and pistons to operate 
the air mechanisms, contacts, and 
arc chutes or fan-shaped interrup¬ 
ting chambers All of this mechan¬ 
ism IS interlinked mechanically 
and takes up no more space than 
a household refrigerator 

The new circuit breaker 
quenches in a few inches of space 
an arc that theoretically would 
have to be pulled out some 40 feet 
to be extinguished in ordinary air 

WATER-SOLUBLE 

New Waxes are First 
Completely Water Soluble 

T wo recently-introduced products 
should be tempting to experiment¬ 
ers interested in testing each new 
kind of substance in the hope of 
finding distinctive properties to 
impart to existing articles One of 
these substances, reports The In¬ 
dustrial Bulletin of Arthur D 
Little, Inc , IS physically like pet¬ 
rolatum and the other resembles a 
wax of 125 degrees melting point, 
but both have solubility properties 
that are unique. They are the first 
waxes completely soluble in water, 
forming solutions as transparent as 
water itself While readily soluble 
in benzene and toluene, the ace¬ 
tates, and acetone, they are not ap¬ 
preciably soluble in naphtha or 
other petroleum products, or in 
turpentine, waxes, or fats Odor 
and taste are slight, and prelimi¬ 
nary tests on animals indicate that 
these products are harmless, at 
least when applied externally. 

The waxy or greasy feel suggests 
slip or lubricating action, for uses, 
where actual greases are not 
wanted. For these and other appli¬ 
cations they can be applied as clear 
water solutions 

The producers. Carbide and Car¬ 
bon Chemicals Corporation, sug¬ 
gest the soft form as a plasticizer 
for casein, gelatine, or glue; in 


ANY BOY 

can make a motor 

Ltf WeiiUufJiOu4e> 



» Tor a thing so important to 
modern life, an electric motor is an 
amazingly simple device Just a few 
pieces of steel, iron and copper, 
wound with coils of wire Any 
bright boy can follow instructions 
and make one that will run.* 

• Yet the most romantic story 
ever told could be written about the 
electric motor. It runs practically 
every mechanical device in use today. 
It turns the wheels of industry. It 
carries people to work from the 
suburbs to the topmost floors of tall 
buildings. It changes housekeeping 
from dreaded drudgery to delight¬ 
ful adventure. Our daily lives and 
livelihoods depend—more than we 
realize—upon the smooth, effortless 
spin of a thousand electric motors. 

• In fact, electric motors are so 
common nowadays that we accept 
them as our primitive ancestors ac¬ 


cepted air, water and fire. We flick, 
a switch—and an automatic razor 
zips off our whiskers. We push a 
button—and our automobile motor 
starts. A faucet turns—and a far¬ 
away pump delivers water. A vacu¬ 
um cleaner cleans, an electric fan 
cools, an adding machine adds, a 
phonograph plays—and it’s all au¬ 
tomatic, as far as most of us are 
concerned. 

• W^e have been maJcing electric 
motors for a great many years—in 
fact we’ve made millions and mil¬ 
lions of them. Naturally, we have 
improved their design and construc¬ 
tion considerably since 1886. We 
can remember when we thought a 
*A-horsepower motor, which took 
up more than a cubic foot of room, 
was a pretty commendable achieve¬ 
ment. Now we can pack the same 
horsepower into a third of the space, 
sell It for less, and save the user a 
big dividend in operating cost. 

• But after all, it’s fitting the 
motor to the pb that really counts. 
A Vi-horsepower motor and a 10- 
horsepower job just can’t be com¬ 
bined. Neither can an oil rig and a 
motor designed for an air condi¬ 
tioning system. That is why West- 
inghouse oflFers stock motors in 
thousands of types, sizes and rat¬ 
ings. And if none of these is exactly 
what is needed, a special model will 
be built to order. 

• The electric motor is "bread 
and butter’’ to us—and to almost 
everyone else. The more we learn 
about the jobs it can do, the more 
we can add to its usefulness. Mean¬ 
while, we keep right on with the 
testing, experimenting and improv¬ 
ing that have helped to make the 
electric motor the unsung hero of 
American progress. 


# Mayhc yoM hioit a bright boy who would hit to halt us send him u hlllc hook lelliiig how he 
can make a toy mottr that will run. Just write W islinghouse, }06 Fourth Avenue, Pittsburgh, Pa. 
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various binding and fUm-fortning 
applications, as a lubricant for 
rubber; as a softener for belt- 
dressings; and as an ingredient of 
air-scrubbing liquid, in addition to 
cosmetic application in creams, lo¬ 
tions, and hair preparations. The 
hard form has bindmg properties 
applicable to films, and its surface 
activity favors suspension of pig¬ 
ments and lakes. This combination 
of pigment-holding and binding 
properties offers possibilities for 
water-soluble, temporary mark¬ 
ing crayons and pamts, and even 
for calcimines, grease-proofings, 
and dressings Many other kinds of 
uses will undoubtedly be discov¬ 
ered by experimentation 

ENAMEL REMOVER 

Non-CouBtic, Floats off 
the Surface 

Ak opaque liquid about the color of 
cream, and called Metastnp, strips 
baked enamels, varnishes, lacquers, 
paints, and even the latest syn¬ 
thetic finishes from all kinds of 
mettils by a simple emulsifymg ac¬ 
tion This product of Surface Fin¬ 
ishing Products Company contains 
no caustics, yet it floats the finished 
surface away from the metal in 
about two minutes or less. If the 
surface finish remains in the solu¬ 
tion, it breaks up into small parti¬ 
cles and stays in suspension. 

No special equipment is required 
for using this agent Metastnp is 
maintamed at a heat of about 190 
degrees to 213 degrees, Fahrenheit, 
and the work is simply immersed 
m it When removed in about two 
minutes, the metal has a clean, 
bright surface 

Metastrip is made in two 
strengths, single and double For 
average work the single is recom¬ 
mended. 

HOLDING TOOL 

MognatU; Holder For Small 
Parte in Production 

Adaptation of the principle of the 
magnetic chuck to a new magnetic 
tool has been made by Brown & 
Sharpe Manufacturing Company. 
This tool, which seems merely a 
block of metal with a knurled wheel 
at one end, constitutes a holder of 
very small magnetic parts which 
would be distorted or marred in 
some way if held by the usual vise. 
Iron or steel work wide enough to 
span the narrow insert in the top 
of the block can be held firpaly OP 
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It for testing, inspection, and hand 
operation. 

The knurled wheel revolves a 
magnet inside the block In one 
position the magnetic flux moves 
only within the body of the block 
When the wheel is turned in the 
“on” position, the polarity of the 



magnetic flux is so changed that 
one field passes up and over the in¬ 
sert in the top of the block, con¬ 
tinuing its circuit through the 
“work ” The opposite field of flux 
passes downward and through the 
conductive surface on which the 
block rests so that the block is held 
as firmly as though in a vise, and 
it, in turn, holds the work firmly 
on top 

CULT SNAKES 

Why Cultists Prefer 
Copperheads to Rattlen 

G OPPERHEAD snakes are less deadly 
than rattlesnakes, water moccasins, 
and coral snakes This may explain 
why followers of the Holiness reli¬ 
gious cult in Georgia have been 
able to handle copperheads in their 
church rites with apparently few 
fatalities 

The bite of the coral snake is 
very dangerous because the venom 
of this reptile attacks the nerve 
centers The venom of rattlesnakes, 
moccasins, and copperheads, on the 
other hand, destroys red blood cells 
and breaks down the walls of the 
blood vessels Serious as this con¬ 
dition is, it takes a little longer 
period before it becomes fatal, giv¬ 
ing a chance for the victim’s re¬ 
cuperative powers and medical aid 
to overcome the effect of the snake 
venom. 

Copperheads are very dangerous 
and there are records of deaths 
from the bite of this snake, but 
such deaths are not common The 
reasons why the copperhead is 
less dangerous than the rattler are 
that the copperhead has shorter 
ffihgs, leu vlnilent venom, and, be¬ 


cause of its smaller size, injects a 
smaller amount of poison into a 
bite. 

The habits of the copperhead 
may also have helped to protect 
those who handled it in religious 
rites. This snake is very quiet, sel¬ 
dom striking unless very definitely 
annoyed or attacked .—Science 
Service. 

RADIO FIRE-TRUCKS 

If A fire department has no quick 
means of calling for additional 
help, or if it IS unable to notify the 
apparatus of an error made m the 
location of a fire and the trucks 
have to make an unnecessary run 
before finding this out, then the de¬ 
partment is not utilizing its appa¬ 
ratus with the greatest efficiency If 
the department cannot send ap¬ 
paratus back to the station when it 
is found that they are not needed, 
or if It cannot shift equipment and 
men from fire to fire, the depart¬ 
ment may be said to be operatmg 
at lower than its maximum effi¬ 
ciency Through the increased use 
of the radio, this condition is being 
steadily improved Two-way radio 
has made possible the operation of 
a department as a closely co-or¬ 
dinated, yet flexible, unit, free 
from confusion and lost motion — 
Fire Engineering 

CHIME - CARILLON 

Gives Impreuion of 
Costly Belfry Carillon 

What is said to be the woild’s most 
accurately tuned carillon is now 
being produced by the Sundt En¬ 
gineering Company This instru¬ 



ment IS an amplified, 25-chime, 37- 
note, keyboard-operated, tubular, 
chime-carillon The keyboard is 
played like that of a piano Large 
outdoor speakers mounted in a 
church belfry give the impression 
of a large and costly bell carillon. 

The Sundt carillon is tuned to 
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such close accuracy that it elimi¬ 
nates the out-of-tune sound so fre¬ 
quently occurring in outdoor caril¬ 
lons when two or more notes are 
played together. Special electric 
pick-ups on each chime pick up the 
deep sub-octave bell notes which 
are amplified separately. In this 
way the range is extended a full 
octave Microphones pick up the 
usual chime note The two are 
blended by foot pedals to obtain un¬ 
usual “distance” effects and varia¬ 
tions 

Although the total weight of the 
Sundt carillon is only 600 pounds, 
the deepest note it produces equals 
the tone produced by a bell of 12,500 
pounds 

HYDRAUUC 

Coed Mining With a 
Pressure Tube "Explosive” 

Hyduaulic pressure is now being 
used in coal mining to take the 
place of explosives usually used 
Results of tests made over a period 
of about two years have been prom¬ 
ising enough to warrant the du Pont 
Company placing this process on 
the market in a limited way 

The hydraulic mining process is 
basically simple After the usual 
holes are drilled in the coal face a 
special tube, closed at the end, is 
inserted The protruding end is 
connected through an electrically 
driven pump to a storage tank con¬ 
taining a special oil The pump 
drives the oil under very high pres¬ 
sure into the tube inserted in the 
hole, the tube expands under the 
great pressure, and the coal face is 
broken down 

In other words, the pressure ex¬ 
erted causes such expansion and re¬ 
sultant enlargement in diameter of 



Inserting a hydraullo iwlnlny 
tnbe in face of a eoal vein 



Close-up of the minlnr tube 
that expands under pressure 


the tube that the coal is broken free 
along Its natural partmg lines, 
without explosion, flame, or the 
evolution of fumes or smoke. 

The mining tube itself is of rub¬ 
ber with a relatively small hole 
and a thick wall, and is covered 
with a steel braid that both pro¬ 
tects it and prevents its rupture 

Experimental work on this new 
method was conducted by the du 
Pont Company in a number of min¬ 
ing areas The most extensive tests 
have been made at the New Mon¬ 
arch Mine of the Consolidated Coal 
Company at Herrin, Illinois 

OH 

U-V Roys Detect It 
In Mud From Well* 

New aid to rotary drillers in find¬ 
ing oil-beanng formations is the 
ultra-violet ray Inventors say it 
detects instantly minute quantities 
of oil invisible to the naked eye in 
drilling muds 

After mud has travelled down 
through the hollow drill pipe, pass¬ 
ing out through the drill, bringing 
cuttings back to the surface, a beam 
of ultra-violet rays is focused upon 
it The tiny particles of oil, if pres¬ 
ent. become fluorescent 

WARSHIP SPEED 

ItoUcms Test 
Unfinished Ships 

M UCH has been written in recent 
years of the success of the Italian 
Navy in building enormous speed 
into Italian warships Almost in¬ 
variably trials of cruisers and de¬ 
stroyers show speeds several knots 
higher than those in comparable 
vessels of other navies. It is to be 
wondered if these high speeds are 
all to be explained as may be that 
of the 10,000-ton cruiser, Zara. We 
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quote the following paragraph 
from Engineering (London) re¬ 
garding the trials of that ship. 

“A photograph from the air of 
the 10,000-ton cruiser Zara on trials 
showed that she was minus the 
whole of her main armament, in¬ 
cluding not only the guns, but the 
turrets themselves In such circum¬ 
stances, it is not difficult to attain 
remarkable trial speeds, but the 
assumption IS reasonable that an¬ 
other year, at least, would be re¬ 
quired before the vessel could be 
regarded as an efficient fighting 
unit, fit to take part in any com¬ 
bined naval operations.” 

COPPER PLATING 

Immenlon Process 
Is Simple, Economical 

Often a coating of copper is de¬ 
sired on metal quickly and more 
economically than is ordinarily ob¬ 
tainable by electro-plating Use of 
Cuprodine solves the problem This 
is a powdered chemical which is 
employed in much the same man¬ 
ner as ordinary copper salts but 
produces a denser, more adherent, 
and more lustrous coating The 
process is particularly adaptable to 
the job of coating round wire to 
reduce the wear on drawing dies 

The Cuprodine process is simple 
The surface to be copper coated is 
first pickled and then rinsed It is 
then immersed in the Cuprodine 
.solution until the coating is com¬ 
pleted, which may require from 10 
seconds to two minutes depending 
upon the nature of the steel or the 
thickness of the coating desired 

TREES 

Pvrsoned HiatoiiM 
Suqq«8t«d 

T HE life history of a single tree 
may not seem particularly impor¬ 
tant, yet such a history, if complete 
in many details, would make not 
only an interesting record for fu¬ 
ture generations but conceivably 
might supply scientists of the fu¬ 
ture with facts regarding tree 
growth that would be valuable to 
them. 

Professor Ralph G Unger, of the 
New York State College of For¬ 
estry, at Syracuse University, re¬ 
cently suggested that such personal 
histories of trees might be made by 
many persons. Under his plan, the 
common and scientific names of a 
tree—perhaps one planted for 
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shade purposes m a yard—would 
be recorded: other facts would in¬ 
clude the origin of the tree, the 
date and age when planted, and 
by whom Thereafter, an annual 
record would be kept of the diam¬ 
eter m mches, height m feet, crown 
spread, disease and insect attacks, 
any injuries, extent of seed crop, 
and similar details These records 
would be handed down from gen¬ 
eration to generation in a family, 
or from owner to owner 

Professor Unger urges adoption 
of this plan because, as he says, 
“our historical trees are disappear¬ 
ing rapidly . . . and the young tree 
of today may become important 
historically in the future.” 

LOCOMOTIVE RECORDER 

Checks Engineer's Alertness 
to Signals 

To provide railroad officials with 
a graphic record of their engineers' 
alertness to running signals, Valve 
Pilot Corporation of New York City 
has developed an Automatic Train 
Signal Recorder 

Where railways are equipped 
with automatic block signals, a 



train will stop automatically if it 
runs past a caution light. By mov¬ 
ing the so-called forestalling lever, 
the engineer forestalls this auto¬ 
matic application of the brakes 
and then proceeds in accordance 
with the instructions flashed by 
the signal Ordinarily his superiors 
have no record of this action, but 
if the locomotive is fitted with an 
Automatic Tram Signal Recorder, 
a record is made automatically 
each time the engineer forestalls 
The mstrument consists of a 
pencil attached to the armature of 
an electromagnet. "When the engine- 


man forestalls, a warning whistle 
m the cab sounds off. The ruiAi of 
air to the whistle closes an electro- 
pneumatic switch which sets up an 
electric current in the magnet and 
causes a pencil on the armature to 
make a mark on a paper tape. 

The Automatic Tram Signal Re¬ 
corder is housed in the Loco Valve 
Pilot mstrument which indicates 
and records speed and cut-ofi con¬ 
trol. From one unit, therefore, 
there is obtained a record of the 
engineer’s attention to three im¬ 
portant operating factors—effi¬ 
ciency, speed, and safety. 

FIRE ALARM 

Self-Contained Unit 
Rings a Loud Gong 

A DEVICE no larger than the hand 
and employing mercury as an ac¬ 
tivating agent conceivably might 
save many of the 10,000 lives that 
are annually sacrificed through 
fires in American homes 

The hfe-saving invention is an 
automatic fire alarm, complete in 
Itself, which sounds its warnmg al¬ 
most immediately upon the out¬ 
break of any fire in the area which 
it guards The alarm functions 
through the thermostatic action of 
a tiny mercury switch "When the 
temperature about it reaches a de¬ 
gree which indicates the presence 
of fire, the mercury switch sets off 
a gong of sufficient volume to 
arouse the household, even from 
the deepest sleep 

Since the new alarm is so small 
in size. It can be hung inconspicu¬ 
ously on walls or laid upon dresser 
or table—and the price has been 
made sufficiently low that the av¬ 
erage family can place several units 
in danger spots throughout the 
home without any strain on the 
budget 

LABORATORY RUBBER 

Anothor, of Suporior Quality. 
Added to List 

THE newest of the synthetic rub¬ 
bers, Chemigum, has just been an¬ 
nounced by Goodyear as a result 
of several years research. A new 
plant having an initial capacity of 
10,000 pounds per day is being in¬ 
stalled at Akron 

Chemigum is derived from 
petroleum through a cracking 
process, and tires made of it are 
said to give superior performance 
to those made of Gemian Buita. 1» 
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fact, the manufacturer claims that 
such tires are equal to those of 
natural rubber. Like other arti¬ 
ficial rubber, however, Chemigum 
at present costs more than natural 
crude rubber Nevertheless, its in¬ 
creased tensile strength, resistance 
to aging, abrasion, and oils, and the 
fact that it may be processed more 
easily than Buna, make it impor¬ 
tant industrially It also has possi- 
bililies for blending with natural 
rubber, so that it might help in an 
emergency to eke out slender sup¬ 
plies of the natural product 
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UYNTHETic sapphires, important 
for use in jewelled watches and 
many industrial instruments, are 
becoming scarce, as we have had to 
import them from Switzerland. 
France, and Germany 
These gem stones have been 
made since 1902 by the Vemeuil 
process which fuses alumina The 
globule which is obtained is split 
and sliced into thousands of tiny 
jewels Those used in watches are 
of small diameter and almost paper 
thin. The price of these ranges 
downward to about one and one- 
half cents each 
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lotn«»ttc or fer«i|ra thot^n, rifl*. pi»tol, 
and automatic. Rou«h turood ttocks for 


Rapair, Ramodal, Rabli 


nnith Naw York City, N. ^ 



Conducted by A. D. RATHBORNE, IV 

INTEREST IN FIREARMS is traditional with American men, fish¬ 
ing tackle is a requisite of one of the world’s oldest occupations 
Scientific development of guns and tackle, in the use of which 
millions yearly find sport and recreation, fathers this month¬ 
ly department which welcomes correspondence from its readers 


Strange Guns In Strange Places 

I N 1855, General William Walker. 

one of America’s most meteoric 
-soldiers of fortune, simultaneously 
reached the ripe old age of 32 and the 
shores of Lake Nicaragua, in the 
country of that name With his “ex¬ 
peditionary” foice of 66 men, he ap¬ 
propriated a boat from The Acces¬ 
sory Transit Company, a Cornelius 
Vanderbilt-controlled fi eight and 
passenger line, captured the key city 
of Granada, and made himself master 
of Nicaiagua Foi five years his star 
alternately flared and dimmed It was 
completely extinguished with his ex¬ 
ecution in 1860, but the name of Wil¬ 
liam Walker was forevet engraved 
in Nicaragua’s history, and elsewhere, 
as will be seen 

Uprisings, rebellions, punctuated 
by short periods of quiet, beset the 
little country until 1927, when Presi¬ 
dent Coolidge’s emissary. Colonel 
Henry L Stimson, brought peace to 
the rival parties Government troops 
and rebels were both disarmed under 
the treaty, which provided $10 Nica¬ 
raguan money and an honorable dis¬ 
charge to each offlcer 01 .soldier who 
surrendered anything that would 
shoot The U S Marines had charge 
of this collection of arms, of which 
there were thousands They consisted 
of ancient Spanish brass cannon, 
modern Thompson sub-machine guns 
which were in the hands of Nicara¬ 
guan rebels before our Marines ever 
saw them, flintlocks, cap-and-ball 
revolvers, and modern Springflelds 
Where all the guns came from, no 
one knew, but among them were col¬ 
lectors’ pieces by the bull-cart load 
A request was made that such arms 
be saved, either for an American mu¬ 
seum or for the Nicaraguan National 
Museum It was denied and three 
box-car loads of surrendered arms 
were destroyed under American su¬ 
pervision. 

A long, thin echo of the American 
soldier of fortune. General William 
Walker, bounced down the ages, 
trickled through the destruction of 
Nicaraguan arms, to reach, in 1940, 
the ears of Charles Edward Chapel, 
eminent gun collector and author, in 
California. Chapel visited a brother 
gun collector who showed him a Colt 
Model 1848 Pocket Revolver, some¬ 
times called the “Baby Dragoon” 
Model This was a caliber .31, 5-shot, 
percussion (cap-and-ball) revolver 
with a standard 4-lnch barrel, worth 


about $25 in good condition, about 
$37 in what collectors call “flne” con¬ 
dition As antiques go, it was no show 
piece, but what attracted Chapel's 
attention was that, in addition to the 
usual markings, the barrel was en¬ 
graved with the name “William 
Walker ” 

“My gi andfather,” said the collec¬ 
tor, m response to Chapel’s question, 
“whose name was Walker, carried it 
in an inside pocket as a peisonal wea¬ 
pon during the Civil War ” 

Chapel grinned, asked his friend 
what he knew of Nicaraguan history 



s Patent Firearms Mi 

“Baby Dragoon” 


Under cross-examination the collec¬ 
tor broke down, admitted he had 
bought the gun from a dealer and 
that the ancestral story was pure 
hokum Then Chapel told his friend 
a bit of the gun’s history and tried to 
buy it, but the collector refused to 
sell, even though there are plenty 
on the market like it—like it save 
for the engraved name, “William 
Walker ” 

“How do you happen to know so 
much about this particular gun?” 
asked the collector. 

Replied Chapel “I was a lieuten¬ 
ant in the 5th Regiment of Marines, 
on expeditionary duty in Nicaragua 
I saw that engraved Colt at that time 
It was I who made the request to 
save the collecors’ pieces, and when 
it was denied, I was ordered to take 
my guard detail and the three box¬ 
car loads of guns to Managua, where 
the arms were burned ” 

Was that 1848 Colt engraved “Wil¬ 
liam Walker” as the would-be con¬ 
queror’s personal gun’’ Where was it 
during the 67 years from the filibus¬ 
ter’s death to the surrender of Nica¬ 
raguan guns in 1927’’ How did it es¬ 
cape the supposedly all-consuming 
fires that destroyed the other sur¬ 
rendered arms at Managua. How did 
it get into the hands of an American 
dealer in antique arms? These ques¬ 
tions may never be answered, but 
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they show in part the color and ro¬ 
mance of gun collecting. Has anyone 
else a story about “Strange Guns in 
Strange Places’’’ 

[Note Charles Edward Chapel re¬ 
tired from active service as 1st Lieu¬ 
tenant m the U S Marines Corps in 
1937, after having served in Chma, 
Nicaragua, and other pomts since 
1926 His book “Gun Collecting” now 
has a companion piece, “The Gun Col¬ 
lector’s Handbook of Values,” both 
of which are essential to amateur and 
piofessional collectors of antique 
arms A publisher as well as an au¬ 
thor, Chapel’s latest production is a 
second printing, limited to 1000 copies, 
of Charles Winthrop Sawyer's “Fire¬ 
arms m American History—Vol 2— 
The Revolver, 1800-1911 ” Sawyer, 
still regarded as the Dean of Ameri¬ 
can aims historians, wrote and pub¬ 
lished his first edition in 1911 It sold 
rapidly and is extremely rare today 
—Ed ] 

Behind the Trigger Ptill 

N the inti icdto science of firearms 
manufacture, it’s little things that 
count Take, for example, 1/600 or 
1/700 of a second which elapses from 
the moment a shotgun hammer is re¬ 
leased by trigger pull until the firing 
pin detonates the peicussion cap 
Doesn’t sound like much, but multiply 
it by 800,000, the numbei of tests 
rounds recently fired by Federal Cart¬ 
ridge Company in a Savage shotgun 
and you will find that the hammer of 
that test shotgun was in downward 
motion a total of 22 minutes, 13 sec¬ 
onds “So what’” you say, for no 
average shooter will live long enough 
to fire 800,000 shells Why, that’s a 
box of shells a day for 87 years and 
245 days' 

So, this When you buy an Amer¬ 
ican-made shotgun, you can be con¬ 
fident the gun will stand up, that it will 
give you a lifetime of satisfactory ser¬ 
vice Neither Savage Arms Corpora¬ 
tion, nor any other American arms 
maker expects Mr Average Gunner 
to burn 800,000 shotgun shells, nor do 
they anticipate the hammers of their 
guns will be in action 22 minutes and 
13 seconds, but they do expect their 
products to perform satisfactorily To 
that end, the arms—rifles, shotguns, 
handguns—are tested far beyond the 
potential possibility of their use, and 
actual firing tests are by no means the 
only indication of solicitous care In 
manufacturing processes. 

On a recent visit through the Sav¬ 
age plant we passed row after row of 
assembly work benches, and we no¬ 
ticed that every vise which was hold- 
mg a gun part was carefully paddad 
to prevent scratching or otherwise 
damagmg the part. We saw hundreds 
of wheel-equipped racks, built to 
transport highly polished stocks, shmy 
gun barrels, or complete guns from 
one department to another, and every 
one of these racks was also carefully 
padded Particularly fine stocks were 
protected from mars or dirt by soft 


flannel bags in which they traveled 
about the plant until they became a 
part of a beautiful new gun, and then 
the gun itself went into a bag for 
safety and protection until final wrap¬ 
ping and shipment All too few gun¬ 
ners comprehend the meticulous care 
their guns receive before coming into 
their possession, and sad to relate, all 
too few owners give their arms as good 
care as they had in the process of 
manufacture 

Simplification of operating mech¬ 
anism in modern arms is another 
of those “little things” which years of 
scientific study have accomplished. If 
John Q Gunner had to manipulate an 
old flintlock, which contained 22 parts, 
or a muzzle-loading lock of 15 parts, 
he’d have somethmg to worry about 
Even the breech-loading hammer gun 
lock has 17 parts, and certain types of 
high grade hammerless guns contain 
from seven to 22 working items in the 
lock By comparison, the Fox Lock, a 
Savage Arms product, with its three 
principal working parts, is simplicity 
personified There’s the coil spring, 
the one-piece hammer, of which the 
firing pin is an integral part, and the 
sear That’s aU 

There are thousands of other ex¬ 
amples of scientific advancement in 
the history of American-made fire¬ 
arms It’s a record to be proud of. The 
American lover of guns, whether for 
target or gam^ shooting, is the most 
fortunate gunner in the world, for. he 
has a limitless line of guns from which 


to choose He has. at his command, a 
corps of manufacturers, research engi¬ 
neers, scientists, and skilled artisans 
who persistently endeavor to produce 
better firearms at moderate cost Best 
of all, he has, with few minor restric¬ 
tions, complete freedom of use of his 
rifles, shotguns, and handguns So, 
Mr John Q Gunner, when you take 
your gun afield this fall, just remem¬ 
ber that behind the simple action of 
pulling the trigger lie years of inten¬ 
sive study and research, all to the end 
that you may better and more thor¬ 
oughly enjoy your sport 

October Boas 

A s the prize short-short story, we 
nominate the motto, “Fish and 
Feel Fit,” adopted by The Associated 
Fishing Tackle Manufacturers, used 
extensively by South Bend Bait Com¬ 



pany When you analyze that slogan, 
you find it tells all At this time of year 
the word “fish” conjures up for salt¬ 
water anglers visions of striped bass, 
weakflsh, channel bass, blueflsh, and 
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GUN COLLECTING 

By Charles Edward Chapel 
(l$t Lt. U, S, Marint Corpi, Rttired) 

Any gtm fonder who has never rid¬ 
den the hobby of hreorms collecting 
will, in all probability, reach the last 
page of thuhoofe with the firm resolve 
anuBMliatcly to inaugurate his hkher- 
co neglected gun gathering activities. 
A pleasing, narrative style smoothly 
and rapidly motivates the presenta¬ 
tion of historical and informative 
data on antique arms and the pleas¬ 
ure and profit to be had from their 
ownership. Although written for the 
novice, and therefore equipped with 
an excellent glossary, index, bibli¬ 
ography, and source lists of collec¬ 
tors, museums, and periodicals deal¬ 
ing with the hobby, the veteran also 
will find this volume well worth add¬ 
ing to his library. (232 pages, 3 by 
7Vi inches, 13 illustrations.)— $2.60 
postpaid. 

For sale by 

SCIENTIFIC 
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24 West 40th St., New York, N. Y. 
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Sold by 

SCIEIVTIFIC AMERICAN 


many others. To the fresh water Wal- 
tonian, those four letters bring mental 
pictures of pilie, piclcerel, walleyes, 
black bass, and huskie muskles, all 
of which have been rejuvenated, Im¬ 
bued with new fight by Autumn’s cool¬ 
ing waters. 

The second word m the slogan isn’t 
really necessary, ijut it's euphonic, and 
it provides the suspense angle in this 
short-short tale “Fish, and ....’’ And 
what’ Ah, those two leiat words, “Feel 
Fit,” They’re the ones that settle the 
suspense, if any, and provide the logi¬ 
cal. truthful, satisfactory, hammer- 
home-the-point climax. 

It’s difficult for us to imagine how 
any two-fisted chap could fish and not 
feel fit, but we claim those two words 
form a “logical” climax, because any 



OCTOBER BASS 
Rod by Heddon 
Reel and line by South Bend 
Plug by Shakespeare 
Bass by Te Editor! 

angler knows that one reason he goes 
fishing Is to feel fit When he accom¬ 
plishes his purpose, he’s proved his 
point It’s a Q E D The same words 
comprise a “truthful” climax When 
you toss that plug into the muskie’s 
lair, tmged with reflected colors of the 
Autumn forest, or when the salt spray 
crisps your face as that striped bass 
tries to take your tackle from October 
into November, you forget every wor¬ 
ry you ever knew You have to feel 
fit. 

Those two words make a “satisfac¬ 
tory” conclusion to the short-short 
tale Most of us like happy endings, 
and what could be more satisfying 
than to “Feel Fit”’ And if it isn’t a 
“hammer-home-the-point” climax, we 
never saw one' When you think of 
the phrase, “Feel Fit,” don’t you vision 
a Dempsey m his prime, a 4-tlme8 
chaiTjp, Bobby Jones; a Tilden, acelng 
through the field, an unstoppable Ty 
Cobb’ And aren’t they all sort of 
rolled into one and a part of you.— 
when you “Feel Fit”? All this is just 
another way of saying there are still 
several good weeks of fishing before 
we pack away the tackle. If you’d 
like proof, take another look at that 


October bass. The picture vividly 
brings to mind the cool of a fall even¬ 
ing, the graceful flight of the plug, 
the smashing strike . . and then, did 
I Feel Fit' 

Butts 

r fE of the surest ways to start an 
argument among a group of surf 
fishermen is to ask an apparently 
innocent question regarding the rela¬ 
tive merits of spring butts and club 
or extension butts for surf rods. 

Confirmed spring-butt addicts will 
rise to the bait, claiming that this 
type, by far the older form In the 
comparatively young art of surf cast¬ 
ing, permits the surfman to gain 
greater distance. This, they will In¬ 
sist, is due to the spring action which 
brings out more of the rod power, and 
hence throws lead farther 

Club-butt adherents will scoff at 
this theory, holding that this so-called 
sprmg action does just the opposite, 
that it introduces a vibration in the 
rod which robs the stick of some of 
its power. Further, they will say that 
rod power is delivered largely by no 
more than the top two-thirds of the 
rod, that if a rod is so constructed that 
the action extends even as far as the 
ferrule it will not have the casting 
qualities of one that is properly pro¬ 
portioned 

One of this country's leading crafts¬ 
men in the field of hand-made surf 
rods, Charlie Maltby, has held forth 
on this subject for long hours with 
the writer When a cast is made with 
a spring-butt rod, says Charlie, the 
entire rod, from tip to butt, ap¬ 
proaches the form of a slim letter “S” 
as casting power is applied Then, as 
the lead sails seaward, the bend of 
the butt part of the “S” reacts and 
causes the tip to vibrate 

Here is a field that offers oppor¬ 
tunity for study by some scientifically 
inclined surfman Perhaps one angle 
of approach would be to take slow- 
motion pictures of a good surf caster 
using first a spnng-butt rod and then 
a club-butt stick Analysis of such 
pictures might reveal facts that would 
substantiate or disprove theories — 
A P P casting for A.D R.IV 

POT-SHOTS 
At Thlniyi N«w 

Stoeger Arms Corporation’s advance 
information on their 1941 Catalog- 
Handbook indicates the publication 
will be most ambitious m Stoegcr's 
long history and will more than ever 
merit its designation as “The Shoot¬ 
er's Bible ” New volume will show 
4700 revisions from 1940 edition, as 
well as replacements for many items 
made unavailable by changing world 
conditions Gun tools and gtmsmith- 
ing section will be one of most com¬ 
prehensive ever published; hunting 
clothes, accessories and book section 
will be larger; over 100 pages will be 
devoted to gun parts for American 
guns; ballistics tables have been thor¬ 
oughly revised As virtually all 
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S K £ E T 

and how to 

SHOOT IT 

By BOB NICHOLS 

To die skeet devotee thU book 
will be • friendly, helpful critic 
in pointing out poMible exiating 
fault* of form, atance, fit of gun, 
target lead, and other factor* 
which may have tended to inter¬ 
fere with perfect acorea. To the 
inexperienced akeet ahooter it 
will be a complete and competent 
guide to ^e above named 
phaaea of the aport, a* well a* to 
choice of guna, conatructive aug- 
geationa extenaive informa¬ 
tion on eyea and ahooting glaaa- 
ea, clothing, field lay-out, and 
the entire game from atation one 
to atation eight. The author 
writea in clear, graphic atyle, 
gained from hia own extenaive 
experience in akeet ahooting and 
from hi* knowledge and back¬ 
ground aa Arma, Ammunition 
and Skeet Editor of Field and 
Stream. (177 page*, 6 by 9 Vi 
inchea, 46 illuatrationa.)—^3.60 
poatpaid. 

For Sale by 

Scientific American 

24 Weat 40th St., New York, N. Y. 


JANE’S 

FIGHTING SHIPS 
1939 


dau, photogtaphi, dlhoualM,, d««ili of 


$aa.50 
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prices have changed due to rising 
costs and governmental taxation for 
national defense, new figures will be 
shown here for first time In all, more 
than 16,000 items, accompanied by 
6000 pictures, many in color, are de¬ 
scribed and priced m the 1941 Stoeger 
Catalog-Handbook Frankly, we 
couldn’t get along without our annual 
copy of “The Shooter’s Bible,” espe¬ 
cially when it’s only a dollar, and 
we’re sending in our reservation lor 
a copy right now 

Griffin & Howe, Inc., announce their 
new “Zero-Rig Telescope Mount," 
which is a new and radically simple 
fixed mount for all standard ’scope 
sights. Once ’scope is set at zero with 
Griffin & Howe rig, it remains at zero, 
regardless of how often sight is dis¬ 


mounted “Zero-Rig” embodies a 
firmly fitted, square shoulder Joint 
with large, flat-headed screws to hold 
each bracket arm and ’scope ring in 
secure contact By removing these 
two flush-set screws, ’scope and 
clamps can be blted from the fixed 
base to leave top of the rifle clear for 
aimmg with other sights We have 
descriptive folders 

Free Book Lists We have read and 
reviewed many interesting and in¬ 
formative books and other publica¬ 
tions In the fields of firearms, flshmg 
tackle, natural history Reviews have 
appeared m Scientific American’s 
“Our Book Corner” and publications 
have been mentioned in this depart¬ 
ment under “Books of the Moment ’’ 
For your convenience, we have pre¬ 
pared lists of the books thus covered, 
showing titles, authors, prices, and a 
line or two of explanation. If you’d 
like one or more of these compilations, 
drop us a line and specify your de- 
sues Only cost is a 3-cent stamp for 
return postage (Note Gun book 
list includes “History of Colt Re¬ 
volvers,” by Haven and Belden, sixin- 
sored by Colt’s Patent Firearms Man¬ 
ufacturing Company, and hot off 
the press September first ) 
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Letting George Do It 

<4pop” goes another myth—the de- 
* generacy of the photo-flnishing 
plants. There is widely current the 
time-worn notion, frequently based 
on fact, that he who seeks the “drug 
store” finisher deserves what he gets 
sluggish work for sluggard workers 
But the truth is that there are good 
photo-finishers and there are bad 
ones, just as there are good and bad 



One corner of the film drying 
room in the Pavelle Laboratories 


photographers and good and bad any¬ 
thing else 

In order to obtain a cross-section 
picture of photo-ftnishmg plants in 
general, we recently interviewed Leo 
S Pavelle, head of Pavelle Labora¬ 
tories, Inc , an organization offering 
specialized plus routine service, and 
Nat Derfler, head of Royaltone, Inc , 
which serves the routine snapshooter 
class In the latter type of finisher, 
all work in the plant is geared to 
mass production—prints in seven 
hours—whereas the former stresses 
quality rather than the time element 
Both types strive to do the best pos¬ 
sible work under the conditions im¬ 
posed 

A few statistics may provide some 
index to the volume and type of work 
turned out by the two kinds of fin¬ 
ishers Mr Pavelle places the yearly 
average of film rolls processed at his 
plant at about 150,000, while Mr 
Derfler’s place develops about 250,000 
annually At Pavelle’s, 75 percent of 
the film Is in the 35mm class, while 
at Royaltone all but a small percent¬ 
age are the usual amateur sizes other 
than 35mm The latter averages 
2,500,000 prints a year, 80 percent 
of the total prmtmg business being 
contact, 20 percent enlarging At 
Pavelle’s, the greater percentage of 
the printing business calls for en¬ 
largements, a good portion of the 
orders being for postcard size en¬ 


largements from 35mm negatives. 

A visit to the Royaltone plant was 
an eye-opener, in view of the stories 
we have been hearmg about those 
awful “drug store” finishers The 80- 
gallon temperature-controlled film 
developing tanks are continually be¬ 
ing replenished to keep the solution 
top-notch, the tank is completely re¬ 
filled every 16,000 roUs Rinsing is 
done in a tank through which fresh 
water is runnmg continuously. Fix¬ 
ing IS done in two successive baths, 
the first a strong bath, which is 
thrown away and a new bath made 
every 4000 rolls, and the second a 
weaker hypo bath, which is changed 
every 12,000 rolls Finally, the film 
goes through two washes Drying is 
done in special rooms equipped with 
fans to circulate heated air Printing 
IS not the slapdash affair many per¬ 
sons have been led to believe it is. 
Each printing machme operator has 
before him a selection of six different 
grades of contact paper, from which 
he selects the proper grade to fit in¬ 
dividual negatives Also, timing is 
not the same for all negatives but is 
proportionate to the density of in¬ 
dividual negatives When the print 
reaches the developed stage it is in¬ 
spected by the operator there, who 
may reject a print which has been 
printed for an insufficient period or 
on the wrong grade of paper It is 
then sent back to the printer for a 
better print In other words, the 
photo-finisher of the Royaltone class 
does just about what the careful 
worker would do in his own dark¬ 
room at home 

Maintaining standards of the high¬ 
est order, the Pavelle plant offers a 
universal service, making prints 
ranging from contact to photomural 
dimensions That the quality of its 



Leo 8. Pavelle inapeoUag w 
exUbMtng print In tiie meUng 
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woxit «nd the vmiverBality ol Its ser¬ 
vices has been recognized is shown 
by the fact that among Pavelle’s 
patrons are departments of the Fed¬ 
eral Government, large business 
concerns, and individual workers all 
over the world, as well as a mass of 
amateurs m tius coxmtry From de¬ 
veloping rolls of films for individual 
workers the Pavelle services go all 
the way to the preparation of com¬ 
plete photographic exhibits for large 
manufacturers of cameras, film, and 
paper 

One of the Pavelle plant's major 
activities is the preparation of en¬ 
largements intended for exhibition 
For this purpose the Exhibition De¬ 
partment was created, in which from 
100 to 200 exhibition prints a week 



Large trays facilitate handling 
of prints for exhibition purposes 


are turned out, most of them 11" by 
14", a good peicentage 14" by 17" 
Mr Pavelle observes that there is 
a definite trend toward the latter size 
as the more popular among exhibi¬ 
tors The prints are mounted on the 
regulation 16" by 20" matts required 
by salons A wide variety of papers 
and surfaces are available in this de¬ 
partment to match every good nega¬ 
tive to the paper best suited to bring 
out the values and mood of the nega¬ 
tive. Most of these prints are selenium 
or gold-toned Mr Pavelle says that 
the resulting tone is almost imper¬ 
ceptible but is enough to show a real 
difference, one of the valued results 
being the realization of better blacks 

One of the features of the Pavelle 
plant that helps in maintaining qual¬ 
ity of service is the Research Group, 
a skilled staff which has at its dis¬ 
posal complete photographic labora¬ 
tory testing equipment for testing, 
ever-changing new developments in 
photography 

"As soon as anything new appears 
on the market that may be utilized 
photographically, be It a new light 
source, a new film, a ne\V paper, or 
a new developer, it is immediately 
put through an accurate laboratory 
as well as practical test," Mr. Pavelle 


says. "Nothing Is taken for granted. 
If the product proves of merit, its 
properties are carefully evaluated 
and it is applied, wherever indicated, 
to the processes used throughout the 
Laboratories . . One outstanding 
example of the work accomplished 
IS the compilation of complete sensi- 
tometric data for all 35mm films and 
all popular developers " 

The Pavelle plant is the last word 
in modern high-grade equipment, all 
developing bemg done in stainless- 
steel tanks and all machines auto¬ 
matically controlled to process dif¬ 
ferent types of film for the exact 
times of development, fixation, and 
washing as well as at a definite rate 
of agitation m each solution required 
for each film type “Ours is perhaps 
the only still-film laboratory in the 
world,” says Mi Pavelle, “where 
daily sensitometric tests deternune 
with scientific accuracy the activity 
of negative developing solutions 
Our negative developers are kept at 
a constant developing potential by 
the addition of replenishing solutions 
in definite ratio dependent on the 
number of square feet of film that 
have been developed Thus all films 
are invariably developed to a spe¬ 
cific gamma in a given period of 
time ” 

Paper in Quantity 

T he worker who takes advantage 
of economies in ordei to keep his 
photographic costs down, may be in- i 
terested in the tact that the purchase I 
of printing oi enlarging paper in hall i 
gross or gro.ss lots will effect a con¬ 
siderable saving Of course, if only 
a few prints are made occasionally 
or if the worker likes to do a lot of 
experimenting with different papers, 
this may not be appealing But those 
who have settled down to one paper 
and who do much printing will find 
that they can save as much as 20 
percent or more by purchasing paper 
in gross lots rather than in packages 
of a dozen 

Cooling 

A SUMMERTIME developing kink 
that may possibly be out of date 
by the time this appears in prmt 
(though It frequently happens that 
temperature runs rather high during 
some days even in the “cold” sea¬ 
sons of the year) comes to us by way 
of the picnic basket A product known 
as Icit, a sealed can measuring about 
four by six by one inches and con¬ 
taining a liquid, IS being sold for use 
in cooling the picnic lunch The can 
IS placed in the lowest ice-cube com¬ 
partment of the refrigerator the night 
before the picnic The next day it is 
frozen solid and is placed m the cen¬ 
ter of the picnic lunch The use of 
Icit m photography is obvious The 
can is placed in the developer tray 
and, according to the experience of 
Carlyle Trevelydh, will brmg the 
temperature down to 65 degrees Fah- 



When you write to 
advertisers 

• The Editor will appreciate 
It if you will mention that 

^3"*“ SCIENTIFIC 
.tin AMERICAN 



N.W 16 mm Fllmo Auta ImmI. 


• With i lilmo Movie t amera, you are master 
of any movie opportunity Simplicity of opera¬ 
tion enables you to concentrate on the picture 
—instead of on the camera boadinx is effort¬ 
less The film drops into place without thread¬ 
ing over sprockets Then press the button— 
and uhatyoM ste, yoH get, in biack-and-white or 
full, natural color And you can “shoot” to 
your heart's content—newsreel-length scenes 
cost no more than snapshots 

You won't outgrow a Filmo Precision-built 
by the makers of Hollywood’s professional 
equipment, Fllmo is a basic camera that will 
meet your present anJ Juture needs Bell & 
Howell Companv, Chicago, New York, Holly¬ 
wood, London Estahlnhtd IW 
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Fifth AibhI Sciaiititic Anttlcaii 

MIATEIII PIOTOGBAPHY COITEST 

{For CotnplM ConMM Rulea, Sec Pag« 94, Auguat 1940 Saeodfic Amaricaa] 


OVER 

$1200 

IN PRIZES 


36 PRIZES 
PLUS , 

Three Special 
Awards 


I N this year's contest, prints may be entered in any or 
all of the three groups listed below, In accordance 
with the rules. In addition to the seven major prizes 
and five honorable mentions, there will be three SPE¬ 
CIAL AWARDS that will be accorded to the three out¬ 
standing photographs among the 36 prize winners. 

These special awards will be given in addition to the 
regular prizes that the pictures win 

DIVISIONS IN WHICH PRINTS MAY BE ENTERED 
Division 1 Human interest, includmg camera studies of people, 
animals, and so on. Portraits will be grouped in this division 
Division 2 Landscapes, including all scenic views, seascapes, and 
so on. 

Division 3 Action, mcludmg all types of photographs in which 
action IS the predominating feature 


THE PRIZES 


1$l Three S125L0NGIKES. Corona¬ 
tion Modtl, Sold Gfiid. Mot’s Wrist 
Watches. 

2nd. Three S85 LONfilNES. Pre¬ 
sentation Model, Solid Gold, Men’s 
Wrist Watches. 

3rd. Three FEDERAL No. 246 
PhotoEniarsers (List Price $49.50). 


4tb. Three FEDERAL No. 345 
Photo Enlargers (List Price $42.50). 

5th. Three PERCE CRRONOGRAPH 
Men’s Wrist Watches (List Price 
$19.75). 

6th. Three 6ERMAN-MEYERS Flash 
Cons complete with case (List 
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renheit Mr. Trevalytn says that 
when he used the method one night, 
he placed the can in the tray at 7 
o’clock, when the temperature fell 
to 65 degrees, and by 12 o’clock the 
temperature had risen only six de¬ 
grees. Naturally, the can has to be 
taken out of the tray when prints 
are mserted, but this is a negligible 
inconvenience considering the ad¬ 
vantages 

General Electric Conteet 

E xcellent handling of a much pho¬ 
tographed subject—the 129-foot 
stainless-steel symbolic lightning 
bolt and universe in front of the Gen¬ 
eral Electric Building at the New 
York World’s Fair—brought first 
prize for George Perry, of New York 
City, m the first half of the General 



First prise, G. E. contest 


I Electric contest The award was $100 
I m cash. A similar prize is offered in 
I the second hall of the contest for 
j entries received until October 11 
I Held under the auspices of the 
I Photographic Society of America, 
I the judges consisted of Adolf Fass- 
! bender, FR.P.S, Chairman; Robert 
W Brown, Morris Germain, A R 
P S., Carlyle Trevelyan; and Jacob 
Deschin, ARPS 

Color Handbook 

A “HANDBOOK or coLOH,” contaimng 
a complete description of every 
type and make of color camera, 
lifting, equipment, chemical, printer, 
color film, and so on, will be 
published by Fotoshop, Tnc, in the 
near future. Copies, at 25 cents each, 
may be reserved by writing to the 
Color Department of Fotoshop, Inc, 
18 East 42nd Street, New York City 
The contents will also Include lab¬ 
oratory instructions for all color 
processes, technical data on film, fil¬ 
ters, and so on; a basic course in the 
fundamental prmciples of color pho¬ 
tography, and a book-review supple¬ 
ment. The book will contain four- 
color illustrations. It will have a 
moisture-proof cover and spiral 


price $15). 

7th. Three FINK-ROSELfEVE Viperetors 
(List price $12.50) 

HONORABLE MENTION 3rd. Three Rayrram Wood-Chrome 
Tripods. 

1st ’Ihree^k-RoseUeje '^-apot” 4^^ Three Flnk-Roselleve Audible 
Bollywood type spotUghts. 


THREE SPECIAL AWARDS I 

Winning pictures in the three divisions will be grouped and 
judged further to determine which three of them shall be 
considered as the best in the entire contest To the contestants 
who entered these three photographs wUl be presented the 
following special awards 

1st. One No. 715 Weston Exposure Meter (L4st price $24.) 

2nd. One No. 650 Weston Exposure Meter (List price $19.95.) 
3rd. One No. 850 Weston Exposure Meter (List price $15.90.) 


THE JUDGES. 

MoOlsHand Barclay, artist T J Maloney, editor at V. 8 Csmers 

Ivan Dmitri, artlat and photographer Robert TaraaU Richie, photographer 

Address all Entries to 

Photograph Contest Editor, Scientific American 

34 Weal 40th Street New York, N. Y. 
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binding, the contents will be cross- 
indexed with manila separators for 
ready reference 

The Rhyming Publicist 

1 r prose seems madequate to the task 
of singing the excellence of one’s 
ware, try poetry, thinks Eleanor F. 
Brown, of Burke & James, Inc. So 
once in a while we receive from her 
such a missile as 
“Any day la washday 
For the fellow making prmts 
So here’s a brand new washer 
That win give the world’s best rinse'" 
Then she goes on in prose to give 
particulars concerning the Luxor 
Water Powered Tank 
Another time, snappy, readable 
prose describing the Watson 35mm 
camera is preceded by this lilting in¬ 
troduction 

“For a candid with color correction. 
Other features that really are slick' 
Let the Watson be your next selec¬ 
tion 

It’s priced so your purse cannot 
kick.” 

Und«r Worter 

A TRICK by which contact printing 
can be done without drying the 
negative, is used, we understand, by 
some old-timers when the necessity 
for seeing the result speedily is more 
important than print quality or per¬ 
manency Glass plates are used 
After the plate has been flxed and 
washed, it is placed in clear water 
A sheet of contact paper is then im¬ 
mersed in the water and placed m 
contact with the emulsion side of the 
plate Firm contact is assured by 
carefully squeegeeing the water out 
with the Angers. Printing is done by 
an over-head light We are told that 
by this method, washing of the print 
being very brief, the resuit of a de¬ 
veloped plate may be seen on paper 
within two and one-half minutes 

Living Titl* 

A CLkvbr photographic idea for a 
magazine cover was recently re¬ 
produced on the cover of the magazine 
Vogue. A model in a bathing suit who 
was obviously expert at gymnastics 
was photographed in Ave poses, each 
one m imitation of one of the letters 
of the word Vogue. The Ave pictures, 
taken and reproduced in color, ap¬ 
peared at the top in the usual place 
for the magazine name The main 
illustration on the cover was a repeti¬ 
tion of the V pose except that the 
model’s face was in proAle, whereas 
in the magazine name itself her face 
was m three-quarter pose 

Dotrkroom WiMguyi 

jPVERY camera club probably has 
*■ one, maybe more. The other day 
we beard of a chap who was develop¬ 
ing some enlargements for perhaps 


ANGLES- 

the Arst or second time. At any rate, 
he did not know anything about it 
After focusing the image on the easel, 
he gave an i*xpo8ure of a few 
seconds, purely from guess (a guess 
based on total ignorance because 
guessers may often Justify their prac¬ 
tice on the basis of long experience) 
and developed the print for one half 
minute, after which he pulled it out of 
the developer and slapped it into the 
Axing bath When someone suggested 
thatdt might be a good idea to make a 
test strip Arst to determine the re¬ 
quired exposure time and further¬ 
more that a half-minute developing 
time was not suflAcient to provide a 
decent black with the paper he was 
using, he replied “Maybe it isn’t, but 
that’s the way I like to do it.” Perfect¬ 
ly silly reply, of course, and we are 
happy to report that this particular 
worker has now learned the error of 
his ways and is beginning to mend 
them Those of his type who do not 
are best discouraged from continuing 
in the game altogether 

Boys' Clubs Contsst 

F irst prize in the National Historical 
Photographic Contest held by the 
Boys’ Clubs of America at the New 
York World’s Fair, was awarded re¬ 
cently to Francis Hoesch, 14 years 
old. Boys’ Club of Baltimore, Mary¬ 
land The pictuie, “Fort McHenry” 
(the American Aag Aying there dur¬ 
ing an attack by the British in 1814 



"Fort McHenry” 


was the inspiration for Francis Scott 
Key’s “Star Spangled Banner”), is re¬ 
produced here The prize was an 
all-expense-paid trip to the New 
York World’s Fair, with a stay of one 
week, and a complete photographic 
outAt 

First Coinsra In 

Amsrtca 

I DENTIFICATION of the Arst 
camera m America and the Arst 
“fast action" camera in the world ap^ 
pears to have been made at long last 



Make beautiful cnlargementi, 
worthy of your artiatry, that you 
can exhibit with thrilling pride. 
WoUeiuak Enlarging Velostig- , 

mat! are lurpriungly inexpeneive, 
y^ they faithfully retain the de¬ 
tail, brilliancy and gradation of 
the negative. Optically refined to 
give maximum performance. The 
choice of many leading profea- 
•lonal and amateur photogra¬ 
phers. Free trial period—your 
opportunity to find out what you 
really can do with enlargements. 
Speeds fi.i, /4.5, /6.3; 
focal lengths 2" up, from 
^10 Money-back guaran- 

* U Pci Off 
Write for Special Catalogue 
on Enlarging Lenses 

Wollenisk Optical Cc . 609 HuSton An , Rschister, N V 
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VICTOR 



JAMES H. SMITH & SONS CORP. 

1046 Gdfox St. Griffith, Indiana 
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according to an Associated Press dis¬ 
patch from Hampden Sydney, Vir- 
gmia The old box-shaped camera 
left at Hampden Sydney College in 
1839 by Dr John William Draper 
antedates even the one used by Dr 
Draper at New York University to 
make the first portrait of a living per¬ 
son The Smithsonian Institution 
has accepted the camera as the first 
and will install it among its exhibits 
It took eight years of research by 
the Rev Howard C Cobbs, formerly 
a professional photographer, to pro¬ 
vide the necessary proof Mr Cobbs 
found final proof in a letter by Dr. 
Di aper addressed to The Photographic 
and Fine Art Journal, published in 
1858 In that letter he told of working 
with sensitive plates before Daguerre’s 
and Talbot’s announcements, and of 
experimenting with a large aperture, 
short focus lens However, he related 
that the “first portrait’’ was made 
with the help of Daguerre’s more sen¬ 
sitive plates and methods 



perfectly 

uOinin. processed ooc 

I I 

I lormaOon'* postpaid mailing bags and In- I 

I °T^CHNIF1NISH LABORATORY I 
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The Only Original 
CAMERA EXCHANGE 
• Smee 1890 • 

REAL LOW PRICES 
IN NEW & USED 
CAMERAS (MOVIE OH STat) 
PROJECTORS — ENLARGERS 
• ACCESSORIES • 

Liberal Trade in Allowancei 
Write your wanti to Dept SA-10 

NEW YORK CAMERA EXCH. 

IIB FPITOW ST._WEW YORE CITY 


WHAT'S NEW 

In Photographic Eguipment 

Nfw Kodak 35 ($47 50) With coupled 
lange-flnder and Kodak Anastig- 
mat Special lens f/Z 5 in Kodamatic 
shutter Range finder of split-field 
military type, m which two halves of 
large image are lined up as lens is 
focused Focusing range 4 feet to in¬ 
finity Foeusing by means of control 
wheel Lens mount rigid tubular 
type Shutter settings for time, bulb, 
l/lOth, l/25th, l/50th, 1/lOOth, 

1/200th, plus delayed action Advanc¬ 
ing film automatically winds shutter 
and bi mgs into view small red signal 
indicating all is ready for next ex¬ 
posure View finder of optical eye- 
level type, built into range-finder 
housing Slight shift brings eye from 
range-finder eyepiece to view-finder 
eyepiece 

Raycram Photo Color Kit ($1 25) 
New medium for colormg photo¬ 
graphs, transparencies, and lantern 
slides, devis^ in laboratories of 
Joseph Dixon Crucible Co Enables 
coloring all positive photographic ma¬ 
terials without preliminary sizmg or 
final fixing of colors. Claim Layman, 
not trained in art of coloring, with 
little practice, can neatly and easily 
do work heretofore attempted only by 
professional. Kit includes eight 
colors and shades 

Solar Triple Sliding Lens Board 
($4 75): Attaches to all models of 
Solar enlargers except Junior, replac¬ 
ing standard lens board Slides easily 
back and forth, permitting instant 
placement of any lens in optical center 
of enlarger. Measures fiV* by 2% 
inches Sliding member takes three 
lenses, allows %-inch clearance at 
back Board accommodates lenses up 
to 7y4 inches focal length. Diameter 


of threaded opening on three lens 
flanges inches (38mm) Reduc- 
mg flanges available at extra cost. 

F-R Stainless Steel Thermometer 
($1) • Made of 18-8 stainless steel. 
Dark blue spirit in glass column shows 
distinctly against etched calibrations 
to give accurate readings Scale reg¬ 
isters from 40 to 90 degrees, Fahren¬ 
heit. Special clip offers wide use with 
trays and tanks 

Electronic Photo Timer ($12.50) 
Automatic timing control for con¬ 
tact-printing, enlarging, time expos¬ 
ures, and other photographic dark¬ 
room operations Operation simple 
as ordinary stop watch Operates on 
both AC and DC, entirely electronic 
(no springs, no clock, no motor), 
silent in operation, easily set, instant¬ 
ly reset, always under control, makes 
possible printing of 1 or 100 identical 
pictures from same negative Strongly 
built, finished m gray crackle painted 
cabinet with engrav^ Bakellte panel 

SupERFLASH Midget Press 25 (15 

cents) Bayonet base bulb two 
inches high, output 25,000 lumen sec¬ 
onds and same long-peak characteris¬ 
tics as other Wabash hydronalium 
wire element bulbs Permits three 
or four new bulbs to be earned in 
same space formerly required for 
standard bulb of 1937 Other fea¬ 
tures Special construction for use 
in new “concentrating” reflectors, 
scientific “even light” shape, double 
jackets of lens-clear safety coating, 
patented blue Safety Spot Packed in 
new ten-bulb Pocket Pack fitting 
jacket pocket 

Kalart Model F Range Finder ($24; 

installation, $27 50) Adjustable 
lens-coupled range finder featured 
exclusively on Speed Graphic cam¬ 
eras now available for other filmpack 
and plate cameras Adjustable for all 
lenses from 10 5 to 30 cm, will focus 
sharply at all distances from 3^ feet 
to infinity Installation at Kalart fac¬ 
tory Followmg is list of filmpack 
and plate cameras to which Model F 
can now be fitted 6 by 9 cm—Bee 
Bee, Ihagee, Maximar, Recomar, Lin- 
hof, 9 by 12 cm—Avua, Ideal, Ihagee, 
Maximar, Recomar, Welta, Linhof; 
10 by 15 cm—Bergheil, Linhof. 

Turret-Head Filmo Auto Master, 
16mm ($195) Announced by Bell 
ic Howell as first muUi-lent. magazine 
loader in industry, who add “Here 
is the easiest-to-operate camera in 
the world—offering instant use of 
three lenses, automaticaUy positioned 
view-finders, interchangeable film 
magazines, and freedom from sprock¬ 
et threadmg ” Price includes Tay- 
lor-Hobson f/2.7 lens and view-find¬ 
er objective. Impiortant features: 
rotatmg, three-lens turret, upon 
which any three lenses may be 
mounted—wide angle, speed, or tele¬ 
photo, automatically positioned view- 
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Amateur Photographers 

So You Want to Tak-k Better Pk- 
TUBES, by A P. Peck. A friendly, face- 
to-face chat wUh the camera owner 
who has his developing and printing 
done at the photo shops, yet wants to 
know enough about his camera and Us 
uses to enable him intelligently to 
utilize it to best advantage Over 200 
pages, dozens of illustrations $2 10 

New Ways in Photography, by 
Jacob Deschin Eminently prnctn ul 
from every point of view, tins new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find volnahle 
in one way or another It covers the 
whole range of amateur photography, 
discussing such things as trick pho¬ 
tography, photomurals, retouching, 
infra-red, and a number of other sub¬ 
divisions that will not be found else¬ 
where in as clear and i onciso ,i man 
nrr, }2.85. 

Universal Photo Ai manag and Mar 
KET Guide How, iclien and what to 
photograph in order to make money 
with your camera, where to sell dtf 
ferent types of prints fl 00 

Syncroflash Photoi.raphy, by ff'il- 
lard D. Morgan Klashlight htilhs, 
as sole and as supplemenlarv light 
sources for photography Equipment 
and how to use it $2 10 

PHOTOCBAPHIC EIIEMII AIS AND SOLU¬ 
TIONS, by J 1 Crabtree and G E 
Matthews ff'ritten iii non-techiiical 
language so that the book mav be 
read and understood by all photo 
graphic workers $410 

The Boys’ Book of Photography, 
by Edwin War Teale The complete 
gamut of photography from history 
to modem practice Essentially prac¬ 
tical for boys both young and old 
t2.10. 

Photography By Infrared, by Wal¬ 
ter Clark, F.R P S Accurate technical 
information on the whole subject of 
uhe title. How to obtain the beU 
results. $5.10 

Photographing in Coi oh, by Paul 
Outerbridge, Jr. A thoroughly prac¬ 
tical guide for the perplexed color 
photographer, either rank beginner 
or advanced amateur. Included are 
16 full-page, four-color reproductions 
14.95. 


Pricer Quoted Include Postage 


We Can Supply Any Photographic 
Book in Print 


SciENTmC Amemcan 

24 West 40th Street New York City 

BOOKS_BOOKS 
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finders (mounted directly on turret 
beside each lens is correspondmg 
view-finder objective); “Steady 
Strap” handle detachable, screwing 
into tripod socket on bottom of 
camera, new built-m exposure cal¬ 
culator said to give at a glance correct 
lens setting for both Kodachrome and 
black and white film—Kodachrome 
figures in red, monochrome in black 

Supehflash Press 50 (18 cents) New 
si 2 e Wabash flash lamp, with 
60,000 lumen-second output plus 
standard Superflash characteristics of 
split-second synchronization, extra 
long peak flash, and adaptability for 
all cameras, Compur or focal plane 
shutters, and all synchronizers 
Standard No 2 lamp stepped up from 
56,000 to 70,000 lumen seconds, 
dropped m price to 22 cents 


THE ROUND TABLE 

Questions Answered ior 
the Amateur Photographer 

Q Can you suggrest a method of 
making glass dlfliuers?—C. J. K. 

A You can make your own glass 
diffuser by obtaining plain glass 
squares and scratching parallel lines 
with a glass cutter Use a ruler as a 
guide. The closer the lines are to 
each other, the greater the diffusing 
effect obtained You might cut one 
glass with lines ' m of an inch apart, 
and another with hnes 'M of an inch 
apart If you wish to use only one 
glass, space the hnes Ho of an inch 
and expose through it for only part of 
the total exposure time 

Q I would like to know what kind 
of developer and the process to use 
to make a negative print from a nega¬ 
tive film.—E. H. T. 

A. This is known as the Paper 
Negative Process A contact or en¬ 
larged print is made from the nega¬ 
tive m the usual way, and the paper 
print Is placed in contact, emulsion to 
emulsion, with another sheet of prmt 
paper. Exposure is made through the 
back of the positive print just as if It 
were an ordinary negative A positive 
print from the paper negative may 
then be made by placing the paper 
negative in contact with another sheet 
of paper Processing and developer 
are the same as usual. Single-weight 
paper should be used, although the 
final positive or negative, whichever 
IS the final result you want to achieve, 
may be prmted on double-weight 
paper if desired. 

Q. I would like to make black and 
white prints from some of my Koda¬ 
chrome transparencies. Will you ex¬ 
plain the prooednreT—E. D. B. 

A Make a negative by contact or 
enlargement, the latter method being 
preferable because you can then use 
a colored filter to emphasize or repress 
certain colors. Slow panchromatic 
film should be used. The process is 



. $169 75c A 32 mi 
I 69 75c A 33 mi 

71 1.69 75c A 36 mi 

191 9Sc B 37 mi 

71 I 9B 95c B 39 im 


1.91 95« B 
19* 95e B 
191 9tc B 
2 49 9Sc C 
2 49 95c C 
2 49 95c C 
2 49 95o C 
mm filttn, Typ* 
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Experimenters — Schools — Field Workers 


An Accurate Balance at a Price 
Within the Reach o£ All 



Sensitive to 2/50 gram 
Weighs up to 100 grams 
Compact—^No loose parts 
Modem, durable constmction 
Small convenient size 
Handsome streamline design 

Now pennittibic for auxiliary usr in 
drug Mores (N. Y. C. Serial BI7.) 


Never before a balance with all these exceptional features! 



OiaduitMl In tllhw tin Syrtm (jrsmi) «r tl» AsstluMry't Sgntnm (fnisa 

dr*Mi and ounaai) In ardarlni. plaau Indlaat# whUb af tbaaa datir*. 


BENNETT BALANCE—$8.CX) plus 40c Postage 


Tech Editorial Service, 26West40thStreet,Neu>York,N.Y. 


It it Easy to Take 

BETTER PICTURES 

... if you know a few of the simple 
fundamental Te<)uirements. Once you find out how your camera works, learn 
how to make correct exposures, and master the basis of composition, your 
camera results will show immediate improvement. You need not wade through 
text books, dry treatises, in order to obtain this information. Into '*So You 
Want to Take Better Pictures,” the author, drawing on a varied experience 
in photography, hat packed )ust the things you need to know. Questions 
and problems have been anticipated, answered in detail, for the camera 
owner who has his developing and printing done at the photo shops. Written 
as a running story of your camera and how best to use it. 

Chapter Summary: What Your Camera Does} Equip¬ 
ment for Better Photography; Indoor and Outdoor 
Pictures, Portraiu; Action Photographyi Candid Pic¬ 
tures; Angle Photography, Color; Tricks with Your 
Camera; Troubles and How to Overcome Them. 

"SO YOU WANT TO TAKE BETTER PICTURES” 

By A. P. PECK 

Atsocidle Editor, Scientific American 

jjj'N the 210 pages (16 chapters) is all you 
need to know to guide you along the path 
to better photography. Dozens of illustra¬ 
tions help to explain the text. Board covers. 

Order direct from 

MUNN Be CO., INC. 

24 West 40th Street Naw York City 
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per 
Copy 
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similar to that eny>l«i7«d In mAklng 
ordinary prints. However, tiie film is 
much faster and the proper safellght 
should be used, namely, the green, 
preferably no light at aU. The final 
paper print Is then made in the usual 
way. 


Q. I am using a twin-lens reflex 
and find that In attempting arehltec- 
tnral shote in which It Is Impossible to 
photograph from a distance, much 
vertical distortion occurs. I have 
wondered whether anyone has de¬ 
vised the use of a prim In front of 
the lens to correct this condition, the 
device poulbly Installed on a vertical 
axis in a filter mounting.—E. P. O. 

A We have not heard of any such 
device and doubt its usefulness. 
Cameras of the miniature type are 
designed for general photographic 
purposes and aie made small tmd 
compact for convenience, the result¬ 
ing negatives usually being enlarged 
When architectural shots are at¬ 
tempted, the camera is tilted up, cor- 
reebon of the consequent vertical dis¬ 
tortion being done under the enlarger 
by tilting the easel on which the paper 
lies in the direction opposite to the 
tilt in the negative Enlargers are now 
also available that have a tilting nega¬ 
tive holder, which facilitates this 
work 

Q Can you recommend a fine 
quality aensltlzlng material which can 
be applied to glass so as to get a good 
print?—E, C. 

A The glass is first coated with the 
following solution 

Gelatin . 42 grains 

Potassium bromide 26 ” 

Distilled water 1 ounce 
The gelatin is first allowed to swell 
in the ounce of water for a full hour. 
The temperature may then be raised 
gradually until the gelatin is thor¬ 
oughly dissolved. While the solution 
18 stlU warm, add the bromide In a 
separate dish, prepare a bath of 32 
grains of silver nitrate and one ounce 
of distilled water In the darkroom, 
by red light, slowly add the silver 
nitrate solution to the bromide gelatin 
solution This mixture is then ripened 
by heat (100 degrees Fahrenheit) for 
one hour The emulsion is poured in¬ 
to a glass beaker, the latter then being 
placed in a llO-degree water bath 
Stir frequently and when ripening is 
complete, add slowly two or three 
times as much gelatin as was used 
originally. When this added gelatin 
has dissolved, place the beaker in cold 
running water until the emulsion 
jells, when it is cut Into squares with 
a toothpick The pieces are then tied 
up in a cloth bag and suspended In 
running water to wash for two hours. 
All this is dope in the absence of white 
light When the washing is complete, 
the emulsion may be remelted for 
coating Pour a pool of the warm 
emulsion in the center of the glass and 
spread It into the comers with a glass 
rod bent L shape. When dry, expose, 
develop in D-72 diluted 1 to 4, and 
fix and wash as usual. 
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comprehensiTe book service. Each month the Editors select and 
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YOUR CAREER IN BUSINESS 
By Walter Having 

r iUNGSTERS Just entering business 
will find this discussion enor¬ 
mously helpful. It faces squarely 
that vital social problem of how to 
get a ]ob and then how to make a suc¬ 
cess of It. The author, President of 
Lord & Taylor, gives the answers to 
those puzzles faced not only by the 
youngster but also by many who have 
long been in busmess but have be¬ 
come mere cogs. Some chapter head¬ 
ings will mdicate scope Business Has 
Many Facets, Find Out What YouVe 
Got—and Use It'; The Thing Called 
Personality: Apprenticeship, The 

Square Peg; What's Your Attitude’, 
The Person Behind The Job, and 
others equally pertinent (211 pages, 
5V4 by 7% mches, unlUustrated ) — 
$2 10 postpaid.— F D. M. 

COMPLETE GUIDE FOR THE 

DEAFENED 

By A F Niemoellcr 

T ra ear, kinds of impaired hearing, 
causes of impaired hearing, colds, 
catarrh, diet, glands, drugs, diseases, 
tonsils, teeth, allergy, psychic fac¬ 
tors, otosclerosis, heredity, marriage, 
swimming, noise, shocks—all in re¬ 
gard to hearing; earaches, occupa¬ 
tional deafness, ear wax removal, 
head noises; ear discharges; oils for 
the ears, hearing tests, audiometers, 
re-education, lip reading; how to hear 
the radio, movies, conversation, tele¬ 
phone, lectures; voice culture, organi¬ 
zations for hard of hearing; periodi¬ 
cals, quacks and frauds; books on 
deafness, personal adjustment—these 
indicate the scope of this book which 
deserves a wide appreciation by the 
15,000,000 Americans whose hearing 
is not perfect (256 pages, 5V4 by 8 
inches, one illustration )—$3 10 post¬ 
paid.—A. G L. 

MAKE YOUR PICTURES SING' 

By Paul Louis Hexter, A R.P S. 

W HrrTBN In lively, unpretentious 
style, this book takes the beginnew 
in photography, as well as those more 
or less advanced, through the entire 
photographic procedure Because of 
its clear language and many illustra¬ 
tions, facts which may have been 
difficult to grasp are made easily 
understandable and therefore usable 
towards the "perfection of tedinique” 
that is the aim of Mr. Hexter’s book. 


As a guide to the type of negative the 
worker should strive for, Mr. Hexter 
has included in his book an actual 
negative, from which the reader may 
make prints or enlargements (6 Vi by 
9 inches, 188 pages, many illustra¬ 
tions )—$3 10 postpaid —J D 

TURRET LATHE OPERATOR’S 
MANUAL 

By J. R. Longstreet and W K. Bailey 

W AR orders for all manner of guns 
and ammunition make it impera¬ 
tive that this country have expert 
lathe operator.s—more than we have 
had for yeai's This complete volume 
IS a course in lathe opei ation, starting 
with an historical review and pro¬ 
ceeding through classifications of 
turret lathes, elements, care and 
maintenance, speeds and feeds, and 
then taking up the grinding and set¬ 
ting of cutters, drilling, reaming, bor¬ 
ing, formmg, threading Other sub¬ 
jects covered are chucks and holdmg 
devices, tooling principles, special 
tools, estimating Pertinent data are 
given in a number of tables. (240 
pages, 7*4 by 10 Vi inches, numerous 
illustrations )—$2 60 postpaid 

—F D M 

THE AIR AND ITS MYSTERIES 
By C M. Botley 

I N no sense a text-book, this infor¬ 
mal, friendly work treats scientifi¬ 
cally the ground that usually is 
treated in texts Its scope the air, 
the winds, the clouds, ram, thunder¬ 
storms, weather, climate, atmosphere 
and light, sound, upper atmosphere 
People who would like to understand 
the action of the elements will find 
this elementary book a good place to 
start (302 pages, 5 Vi by 8 Inches, 52 
illustrations )—$3.10 postpaid. 

—A G J 

LET’S FLY 

An ABC of Flying, by Lieutenant 
Ernest G Vetter 

U SING the personal pronouns “I" and 
“you,” Lieutenant Vetter gives the 
illusion that the reader is receiving a 
course of elementary flight mstruction. 
The course is logical, clear, and in 
just the right sequence The book will 
serve two purposes- to give the lay 
reader an excellent idea of what is in¬ 
volved in learning to fly, and to give 
the student pilot an admirable guide 
which he can read again and again, 
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no matter what formal instruction he 
may be receivmg. The student pilot 
will find that the text is not only stim¬ 
ulating but technically correct and 
above all stresses the elements of 
safety (116 pages, many illustra¬ 
tions )—$1.60 postpaid.— A. K. 

ELEMENTARY PHOTOGRAPHY 
By Gilford G Quarles 

A SUBSTANTIAL work “designed to 
fill the growing need for a text on 
photography intermediate between 
very elementary ones and those of an 
advanced, technical nature,” Mr. 
Quarles’ book is thorough and com¬ 
plete. Startmg with a discussion of 
lenses and cameras, the Assistant 
Professor of Physics at the University 
of Alabama immediately plunges into 
the actual photographic process and 
carries it to completion About half 
the book is then devoted to the tech¬ 
nical side of photography, m which 
the serious worker will find guidance 
in improving his results Paper nega¬ 
tives, print toning, print coloring, 
natural color photography and lan¬ 
tern slides and transparencies are 
discussed There is a long bibliog¬ 
raphy and a useful formulary (6V4 
by 9*74 inches, 350 pages, photographs 
and diagrams )—$3 10 postpaid — 
J D 

THE PIN-POINT PLANETARIUM 
By Armand JV. Sp\tz 

F or each month this book contains 
a south-facing and a north-facing 
star chart with constellations You 
remove each chart, cut some gores 
in it, curve it, paste it and thus create 
a kind of concave chart, through 
which you prink pins for each star 
indicated Then you hold these con¬ 
caves against the sky and thus you 
are “inside” of a really analogous 
chart, instead of outside and hind side 
backward as with a celestial globe. 
This IS a relatively easy way to learn 
the constellations The book also con¬ 
tains constellation facts, a little very 
elementary astronomy, a list of sky 
sights (eclipses, planetary positions 
and happenings) up to 1948, and a 
glossary (110 pages, 10 by 8 Inches, 
illustrated )—$2 10 postpaid —A G. I. 

FIREARMS IN AMERICAN HIS¬ 
TORY-VOLUME II—THE REVOL¬ 
VER, 1800-1911 
By Charles Winthrop Sawyer 
Reprint Edition by Lt Charles Edward 
Chapel 

I N every part of the English-speaking 
world, arms engineers, gun collec¬ 
tors, historians, museum curators, his¬ 
tory students, and teachers bought 
and praised Charles Winthrop Saw¬ 
yer’s 1911 edition of this publication 
as the outstanding text on origin and 
development of revolvers. The edition 
sold out rapidly and today it is next 
to Impossible to obtain a copy. ’The 
firearms world, therefore, owes a debt 
of gratitude to Lt. Chapri for under¬ 
taking to reprint this valuable and 


232 


SCIENTIFIC AMERICAN • OCTOBER 1840 









-OUR BOOK CORNER- 


Instructive volume, under exclusive 
permission of the author and copy¬ 
right owner This second edition is 
limited to lOOO copies bound in red 
cloth with gold stampmg and printed 
from type, not reproduced by off-set 
or photo-lithography processes. (216 
pages, 5% by 8 mches, 7 plates.) — 
$4 80 postpaid —A. D R , JV. 

WOODCRAFT 

By Bernard S Mason, Editor, The 
Camping Magazine 

A COMPREHENSIVE book on Woodcraft 
Trail shelters, teepees, bark shel¬ 
ters, beds, duffel, fire-craft, campfire 
gadgets, axmanship, caches, bark- 
craft, woodcraft rope and cordage, 
woodcraft knick-knacks, woodsy fur¬ 
niture and camp fixings, calumets, 
rawhide, buckskin, horn, feathers, 
gourds, tin-can-craft, totem poles— 
these indicate the scope, which Is 
broader than in similar books. The 
emphasis is heavily on Indian lore 
and on the practical how to do and 
make (580 pages, 6 by 9 inches, 294 
illustrations)—$2 85 postpaid 

THE WORLD UNDER THE SEA 
By B. Webster Smith 

P opular oceanography Introduced 
by 64 pages of general back¬ 
ground matter about oceanographical 
instruments, the sea bottom, sub¬ 
marine earthquakes and volcanoes, 
the physics of the sea, currents and 
tides, this readable book is mainly 
about life in the sea—marine plants, 
sponges, jellyfishes, corals, crusta¬ 
ceans, molluscs, starfishes, deep sea 
fishes, common food fishes, sharks, 
marine reptiles, mamals, birds (230 
pages, 6 by 9 inches, illustrated ) — 
$3 10 postpaid.—A. G I. 

THE HUNTING RIFLE 
By Colonel Townsend Whelen 

E xpert riflemen or mere tyro, the 
first 15 pages of this book will con¬ 
vince you that it is the finest work of 
its kind ever published The author’s 
lifetime of practical rifle experience 
imparts authority to the easy simplic¬ 
ity of his style Practical and semi- 
technical, it clearly and understand- 
ingly covers the fields of elementary 
ballistics, design, seiection, use and 
marksmanship of the American rifle, 
often termed “The King of All Weap¬ 
ons ’’ This book is virtually indispens¬ 
able to those who are learning about 
guns, invaluable to those who know 
them (463 pages, 6 by 9 inches, 89 
illustrations, index)—$4.85 postpaid. 
—A D, R., IV. 

ORGANES ET APPLICATIONS DU 

VOL ANIMAL 

By Paul Amans M.D., Sc.D. 

A coNDENsiai treatise on the essential 
mechanical principles of animal 
flight, written in French. (200 pages, 
« by 9% inches, 74 illustrations.) — 
$1.50 postpaid.—A. G. 1. 
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A Monthly Deportment ior the Amoteur Telescope Maker 

Conducted by ALBERT G. INGALLS 


r Springfield type mountings lor 
reflecting telescopes, in contradis¬ 
tinction to the real McKay, which is 
the straight Springfield originated by 
R W Porter, described in the instruc¬ 
tion book “Amateur Telescope Mak¬ 
ing” and revised by him in its sequel, 
“Amateur Telescope Making—Ad- 



Figure 1 ■ Phillips mountliig 


vanced,” there are no end, each dif¬ 
ferent and each ingenious The one 
in Figure 1 was made by Robert Phil¬ 
lips, 3448 Greenview Ave , Chicago, 
Ill He says the mounting was made 
from two Buick front wheel as¬ 
semblies welded together at right 
angles with struts and cemented into 
a 5" pipe Setting circles are marked 
on the rims of the brake drums and, 
these being 36" in circumference, it 
was easy to mark off the divisions, 
Vi" equalling 2^° in dec and 10 
minutes in R A The tube is made of 
Vz" maple dowel stock on rings of ply¬ 
wood—too light according to stand¬ 
ards, Phillips says, but he adds that 
he had no trouble with it Total cost 
of telescope was $25 

Another ingenious version of the 
Sprmgfleld type is that in Figure 2, 
an 8" with Micarta tube and an ex¬ 
ternal framework of structuial alum¬ 
inum angle—a kind of exoskeleton 
Carl Oman, 433 Springdale Avenue, 
East Orange, N J , is the maker 
When, once before, as above, we 
called something the real McKay, 
somebody wrote in to say that the 
correct expression was “the real Mc¬ 
Coy,” ’•efernng to the late boxing 
man. Kid McCoy That, however, is a 
corruption—one that, in fact, is not 
the real McKay—of the correct ex¬ 
pression That expression had ref¬ 
erence to a fancy whisky once made 
by McKay in Scotland, pronounced 
McEye Anyway, the virtual McCoy- 
McEye in Springfield mountings, ex¬ 


cept for its modified counter-weight 
support, is shown m Figure 3. You 
don’t see many of them because it’s 
a real job of work to make all the 
necessary patterns, castings, and ma¬ 
chined parts Yet the end-product 
looks sweet enough to Justify the 
pains if you have the equipment to 
do the making Charles F. Pope, 621 
Courtland Ave , Park Ridge, Ill, sends 
in the photograph and says the tele¬ 
scope was made by Richard TTaub of 
Park Ridge Figure 4 shows Pope’s 
observatory dome, of 20-gage sheet 
steel over wooden frames 

F lats are preferred by many, in¬ 
stead of prisms, as diagonals in 
reflecting telescopes In the following 
note Cyril G Wales, 7718 Jasper Ave , 
Edmonton, Alta, Canada, discusses 
the subject pointedly 

“When the amateur has completed 
a really fine parabolic mirror, and 
has finished gloating over the beauti¬ 
ful optical ‘doughnut’ which the 
Foucault test reveals, he finds him¬ 
self faced with the problem of divert¬ 
ing the reflected rays through the 
side of his telescope tube into the 



Figure 2; Oman’s mountlnf 


eyepiece Shall he use a right-angled 
prism, or shall he use an aluminized 
diagonal? I fail to find that sufficient 
emphasis has been laid upon the rela¬ 
tive merits of prism and diagonal, 
either in these columns or in the pages 
of ‘ATM’ and ‘ATMA ’ Perhaps there 
IS a tendency among TNs to regard 
the two as optically equivalent, but 
this IS far from being the case. 

“Taking the diagonal first, it has 
one outstanding advantage Any 
diagonal mirror, no matter how much 
its surface may deviate from a plane, 
IS absolutely achromatic Suitable 
diagonals with surfaces correct to 


one quarter wavelength are not too 
difficult to make, or may be purchased 
quite reasonably In the smaller sues. 
This degree of accuracy is sufficient 
to msure realuation of the fine 
qualities of a good objective, accord¬ 
ing to H H. Selby and others 
(‘ATMA,’ p. 131). In the days of 
silvered surfaces, amateurs were jus¬ 
tified in fighting shy of diagonals, but 
modem methods of aluminizing re¬ 
move all objections to these little 
mirrors Those who make their own 
diagonals may bear in mmd, as I have 
pomted out in this department 
(September, 1938), that for long- 
focus mirrors the difference between 
a circular diagonal and a ‘correct’ 
ellipse, is purely academic The light 
cut off by the unused part of a circular 
diagonal is infinitesimal 

“Turning to prisms, there is one bit 
of advice which should be burned in¬ 
to the brain of every aspiring amateur 
—avoid inferior prisms as you would 
the plague A diagonal mirror has 
only one place at which it can display 
defects, the surface The prism has 
SIX three angles and three surfaces 
While it is as easy (and as difficult) 
to figure the diagonal surface of a 
prism to the required standard, this 
perfection will be largely nullified if 
any of the angles are incorrect, or 
either of the other surfaces imperfect 
A right-angled prism with an accurate 
diagonal face, but with the other sur¬ 
faces irregular and the angles incor¬ 
rect, IS exactly equivalent to a bit of 
cheap plate glass interposed between 
the eyepiece and the objective. Lack 
of parallelism between the faces of 
such a piece of glass would cause 
color fringes, and irregular surfaces 
would result m distortion and bad 
definition 

“Even a perfect prism or a perfect 
'plane-parallel’ (the two are optically 
equivalent) causes color dispersion, 
an effect which, according to Pierce, 
IS quite visible even with a focal 
ratio of f/8 This dispersion, which 
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aiTpcan as a faint fringe around such 
obiects as the Moon and Venus, is 
unavoidable, but is so unobjectionable 
that the amateur need have no hesi¬ 
tancy in using a prism, provided it 
18 a good one. Reputable dealers will, 
of course, supply just what is ordered, 
and it is unreasonable to expect a 
Grade A prism for the price of a 
discard. A fine prism is necessarily 
more expensive than an equally good 
diagonal, for the reasons already 



Figure 4: Pope and observatory 


stated. For short-focus mirrors, such 
as the RFT, it might be wise to decide 
upon a diagonal and avoid any possi¬ 
bility of color fringes, which are 
much more objectionable with a wide 
cone of rays 

“What IS the standard by which a 
prism should be judged’ Fir.st, all 
surfaces should be correct to a quarter 
wavelength Second, the angles should 
be accurate within not more than 3 
minutes of arc (Martin) The familiar 
‘split image’ test (‘ATM,’ p 54) may 
be made extremely accurate, espe¬ 
cially if a circular diaphragm or 
washer us used between the eye and 
the prism (Pierce), but this guaran¬ 
tees the correctness of the right-angle 
only, it IS pierfectly compatible with 
gross errors in the other angles, If 
you are in doubt, go to the physics 
department of the nearest university 
and get them to measure the angles 
for you 

“A word with regard to collimation 
of a prism. The prism mounting must 
be a^ustable in oil directions Push- 
pull screws are hard to beat, com¬ 
bined, of course, with a rod sliding 
in the boss of the spider Eliason’s 
method of reflection from the eyepiece 
face of the pnsm is excellent (‘ATMA,’ 
p 272), but does not go far enough 
The eyepiece face may be at right 
angles to the optical axis of the 
adapter tube, yet the mirror face (of 
the prism) may be hopelessly out of 
adjustment. 

“It Is advisable, therefore, to extend 
EUaaon’s adjustment by some such 
method as that shown in Figure 5, 
which has worked out well in prac¬ 
tice. A disk of cardboard is attached 
to the mirror end of the tube In the 
exact center of the disk is a hole (at 
least 14*, to avoid diffraction), with 
two hmvy black lines drawn 
dia go na l ly through the hole, as shown. 


SHOBTER POUSHUVG tlMK 

Rarce'i #6 Rniihing Abrasive civss the bast ground sur¬ 

face ws have seen in 20 years of experiment. 

SOc per ounce. 

NEW HYBRID! The Newtellian Tdaecopet Excellent 
performance and easily coostructsd. Theory of tho 
HerschcUian telatcope developed. 

Revised Hobbygraf #9 30f 

Portable Mount with Pipe Tripod. Very rigid yet Ughc 
For 6' or smaller telescopes 01OX>O 

ALL INCLUSIVE 'TELESCOPE KITS. Proper glass, 
clcsn abrasivss in tin boxes, including our new #6, best 
rouge, real pitch, an EYEPIECE, an ALUMINIZED 

diagonal mirror, and COMPLETE INSTRUCTIONS. 

4” >4.00 6" >6.00 

Without eyepiece or diagonal, 4“ >3.00, 6" >3.00 

Free teat of your mirror. Write for catalogue of anpfdiee. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierce • 11 Harvard St. a Springfield, Vermont 



BilM year ei 


-•avt ap to n% 





Surface Hordened 

ALUMINIZED 

Coatings 


T superior In rsflscll 


of tslescope mirrors, 
optlcsl front surfsrs 
Costlnss s 




>bsenratorlef on 
r* your mlrrun cotted wltK the best 


C. C YOUNG 


Esst Hsrtlsril, Csen 



HAVE 

FUN 


TiLESCOPei 

r motoring, sports mots, 

_ _outdoors This high-grade 

r telescops brings in distant obisets 
^arly and sharply, tskei you to con- 
:er ot exciting acinws Moteybuck 
luarMlM. At deslet’i, or direct, 
postpaid. (orC O D ) Writs for Catolos. 

K OfTiai CO, 7W HWSOII 


Mia i asiiifei 


When you write to advertisers 

Ths XdltOT Wia approDlsts It If you wtU msntlon 
that you saw It In 

gClBNTiriC AMBBICAN 


KITS OUR SPECIAin 


4” kit > 2.93 

6“ kit 3.73 

8” kit 6.73 

10" kit 9.93 

12” kit 14.75 



>c do n 


insurs an optically p^set mufmen). 


rouge, pitch or bossw 

Uontykttk giMrenMc thet 
THESE KITS ARB SECOND TO NONB 
regardless of PRICE 

PYHBX MIRRORS 

Made in nrds^ corrsctly flgurad, poUafaod, mm4 
Mrsboluad. Praxis* worhunsblp giisranllsll 
Pricaa on loquasl. 

WE DO POLISHING, PARABOLIZING. AND 

ALUMINIZING 

4" — »1 73, 6" — *2.30, 8’ — *3,50 

(Sand for our NEW, ENLARGED, ami ILLVS. 
TRATBD caulogu*.) 

M CHALFIN, MtS L«o|iaSaw An . N*. Tarli, N. T. 


(Pyri'x) "G hours 

? round flat Cmftan 
e, Hldaenood, N. J. 


TELESCOPES 

Eyepieces, Prisma, Objectives 
Equatorial Mountings 
Send for Catalog 

WILLIAM MBfiEY & SONS. INC. 


OCTOBXB IMO • SCBENTIFIC AMERICAN 


230 






























TELESCOFTICS' 




‘^Amateur 

Telescope Making- 
Advanced” 

Edited by- 
Albert G Ingalls 


Postpaid $3.00, domestic 
$3.35, foreign 


SCIENTinC AMERICAN 
24 Wut 40th Street, New York, N. Y. 


The disk IS Illuminated by means of 
a flashlight, the end of the tube bemg 
covered by a black cloth. 

"nie prism is first adjusted to the 
eyepiece adapter by Ehason’s method 
It IS then further adjusted by watch¬ 
ing the reflection of the diagonal 
Imes and eyehole, in the mirror face 
of the prism When this adjustment is 
correct, the push-pull screws must not 
be altered again. If the prism no 
longer responds to Eliason's test, it 

@:i 

Figure 5. Suggested by Wstes 

must be corrected (1) by sliding the 
prism mountmg m its collar, (2) by 
rotatmg the prism, (3) by altering 
the alinement of the eyepiece adapter 
If this method is pursued, both square 
faces of the prism will be exactly at 
right angles to the axes of both tubes 
“If, after the prism Is squared up 
as described, the mirror is not cen¬ 
tered as seen through the adapter 
tube, the prism is probably bad, and 
Porter’s method for warped mirrors 
should be tried (‘ATM,’ p 287) 
“Finally, by all means use a prism 
if you can afford a really good one, 
but remember that bad collimation 
may cancel all the perfection for 
which you have parted with your 
hard-earned dollars. If funds are 
somewhat limited, use a diagonal, 
especially with short-focus mirrors 
For absolute freedom from color 
effects, the diagonal is certainly the 
choice, but even a hard aluminum 
film IS delicate and subject to 
scratches A prism Is free from this 
objection So there you are'” 

Wates calls for prisms flat within 
a quarter wavelength and with angles 
within better than 3 minutes of arc 
from perfect (“pyramidal error 3',” 
the professional would term this) Just 
how good IS this, compared with the 
prisms amateurs have been buying’ 
Definite data are not available on the 
quality of all the prisms sold to ama¬ 
teurs in the past but here are some 
criteria The Perkm-Elmer Corpora¬ 
tion, professionals, rate prisms as fol¬ 
lows A-quality-precision, 1/8 wave 
or better and 5” pyr. error, or better 
A-quality, 1/8 to Va wave and 1' pyr. 
error or better. B-quality, Vi to M: 
wave and 6' or better. C-quallty, 1 
wave and 10' or better Thus, the 
prism Wates asks for is, after all, 
nothing especially superlative, falling 
in Class B and costing, for a prism 
with one-inch-square face, between 
$3 and $5. How many, if any. Class D, 
E, F, (j . . X, Y, Z prisms have 
amateurs purchased in past years’ 
Your scribe recalls his first tele¬ 
scope, which had a prism picked up 
free because it was a reject You could 
have thrown a cat through the gap 
between its face and a try-square, 
yet the telescope provided a big thrill, 
at least for a little while, even if the 
prism did make of it almost a spectro¬ 
scope At that time, 1926, the amateur 



telescope making hobhy was a cub 
with burrs m Its hair. Porter's state¬ 
ment, m "ATM,” page 54, written also 
at about that time, that “the right 
angle of the prism need not be exactly 
90° for our purpose,” didn’t seem and 
then wasn’t much out of place. It Is 
literally true today—within the toler¬ 
ance quoted by Wates from Martin, 
but the language will be altered in 
future reprintings. Also by this test a 
prism could have a perfect right angle, 
yet the other angles might be, say, 44° 
and 48° respectively, without the 
tester bemg the wiser. Pierce claims 
that, with the prism held at 30", the 
split image test is good to 34 seconds 
of arc If made with a small telescope 
this accuracy would be correspond¬ 
ingly multiplied, he pomts out 

W ATES next continues with the de¬ 
scription of u diagonal support of 
his design 

“The ‘classic’ method of adjusting 
the diagonal by means of one or more 
slots m the tube is not only poor me¬ 
chanical construction, but also has the 
serious objection that, when the 
screws are moved m the .slots, the 
diagonal is swung away from the op¬ 
tical center of the tube My earlier 
design, which appeared in the Oc¬ 
tober, 1935, number, is satisfactory for 
a prism, but is too bulky for an ellip¬ 
tical diagonal mirror The design 
shown in Figure 6 has been used in 
an RFT and can be adapted for any 
size telescope Because of the spherical 
surface between A and B, the diagonal 
moves as though pivoted on the op¬ 
tical center, thus greatly simplifying 
adjustment 

“The diagonal is mounted in a brass 
tube, as described by Hindle in 
‘ATMA,’ except that the space be¬ 
tween the glass and the plate A is 
packed loosely with coarse steel wool. 
The top surface of A is turned to a 



Figure 6: Wales’ support 


spherical surface with radius r, which 
could be measured with a caliper, but 
may be more accurately determined 
by the use of the equation 


“The method of attaching the four 
vanes E to part B is shown in Detail 1. 
The slots in B are cut carefully with 
a fine hacksaw Note that the slots 
are slightly off-center. Half an inch 
of the ends of each vane is softened 
and tinned. One eighth inch is folded 
over, to fit into the holes in B, which 
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With due honor to a glorious post, the 
Longines watch of today is a more per¬ 
fect timepiece than those which have 
preceded it for 74 years. In this period, 
the product of the unaided craftsman 
has become the composite product of 
science, metallurgy, engineering, and re¬ 
search technique. But now as then, the 
relative superiority of Longines watches 
is clean cut and definite. And now os then, 
the world's most honored hands wear 
Longines, the world's most honored watch. 

Longines “Hall of Fame” watches at 
$69.50 are the watches of the year; 
Other Longines watches from $37.50. 


LONGINES-WITTNAUER WATCH CO., INC 
580 FIFTH AVENUE, NEW YORK, N. Y. 
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Is then heated and the holes filled 
with solder. The tube of my RFT 
being sheet alummum, the wrought 
u-on ring F was used for stiflTemng. 

"D 13 a spring steel washer, shown 
in Detail 2. The diagonal and its 
mounting can be moved in any direc¬ 
tion without changmg the position of 
its optical center and, when correct, 
the screw is driven home. 

“In turning the three disks. A, B, 
and C, templates, both concave and 
convex, should be cut; one pair to 
radius r and the other to radius r plus 
the thickness of B. After turning to 
correct curve, the various surfaces 
may be ground together with fine 
Carborundum 

“To forestall the criticism that there 
IS no provision for longltudmal ad- 
3ustment I will say that, although such 
adjustment can be provided, it is quite 
unnecessary If the spider rmg is 
accurately mounted on the tube, the 
center of the diagonal will be in line 
with the center of the eyepiece tube 
If not, the ring can be moved until it 
IS correct, and then permanently 
fixed ’’ 

I N the May number of The Journal 
of the British Astronomical Asso¬ 
ciation, y J Hargreaves describes his 
pet polishing lap—wax on pitch, as 
follows “The wax-on-pitch polisher 
consists of an under-layer of pitch 
supporting wax facets on a netting 
foundation The wax does not yield 
or flow under pressure, and therefore 
the grooves between the facets do not 
fill up in use, as with polishers of pitch 
only The pitch under-layer, how¬ 
ever, can yield or flow to allow the 
wax facets to make contact uniformly 
with the surface being polished This 
under-layer can therefore be made as 
soft or as hard as desired, according 
to circumstances, leaving the wax- 
pohshing layer unaffected ” Grim are 
the circumstances under which this is 
reported in summer, from a meeting 
on the banks of the Thames 

F rom S L Walkden, father of the 
RFT or Richest-Field Telescope, 
who lives in London, came, in the 
midst of the liveliest bombardment, 
a long letter about telescoptics and 
not a syllable about the war except to 
say that, London being permanently 
blacked out, he found with rejoicing 
that he could see fully three magni¬ 
tudes of stars that previously were in¬ 
visible, and with his own RFT he had 
found some thrilling Milky Way 
views 

Your scribe lives in a New Jersey 
suburb on a comer surrounded by 
eight street lamps and bathed by 
three flood-lamps from a filling sta¬ 
tion, and the only time he ever even 
sees the Milky Way is when out of 
town 

I N CASE you are planning to use the 
King test (“ATMA,” p. 269) and 
have intended to use the sugar and 
water solution suggested, don’t; it 
won’t work Other liquids—oils— 
have been substituted Write in and 
ask, if especially interested. 
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TRADE MARKS 


COMPETITION 


Pabliihed by 

SCIENTIFIC AMERICAN 


MORE THAN 
25,000 

TELESCOPES 

from (IX tochej in diameter up, and 
really capable of doing eenout ae- 
tronomical work, have been made 
(ucce((fully by atnatcure from the 
practical, elementary working in- 
(tructioni in the book 

AMATEUR 

TELESCOPE 

MAKING 


This beginner’s book tells how to 
plan and build the mounting, how 
to grind, polish and accurately shape 
the essential glass parts by hand- 
all at a cost of less than ^25, working 
from inexpensive, prepared kits of 
glass, abrasives and pitch. 


AMATEUR 

TELESCOPE 

MAKING 

Postpaid ^3.00 domestic 
^3.35 foreign 

SCIENTIFIC AMERICAN 

24 West 40di St., New York, N. Y. 


Patents Trad* Mark, and R*lat*d Legal Proceedings That 
May Hove a Direct Effect on Your Business 


By ORSON D. MUNN. Litt.B., L.L.B., Sc.D. 


Pr*pcar*dn*M 

A RECENT amendment to the patent 
laws is mtended to reinforce the 
preparedness program. The amend¬ 
ment grants to the Commissioner of 
Patents the right to withhold the pub¬ 
lication and granting of a patent for 
such period or periods of time as in 
his opmion the national Interest re¬ 
quires, where the publication of the 
invention would be detrimental to the 
public safety or defense. In this way 
inventions dealmg with ordnance, 
bombs, or other military or.naval 
weapons may be kept secret so as to 
prevent them from falling into the 
hands of foreign agents 
Heretofore many important mven- 
tions of this character were patented 
Upon the issuance of the patents the 
inventions were published and were 
available for reference The withhold¬ 
ing of a patent might possibly work 
a hardship upon an mventor since he 
can only collect profits and damages 
for mfnngements occurring subse¬ 
quent to the granting of the patent 
In order to protect the inventor the 
amendment to the law also contains 
the provision that an applicant whose 
patent is withheld by the Commis¬ 
sioner shall tender his invention to 
the government and thereafter he 
shall have the right to sue for com¬ 
pensation m the Court of Claims, the 
compensation to begm from the date 
of use of the mvention by the govern¬ 
ment Thus it will be seen that the 
inventor can recover, from the gov¬ 
ernment, compensation for the use of 
his invention occurring even prior to 
the granting of the patent 

Cemuo 

C OMPETING manufacturers of food 
products were Involved In a con¬ 
troversy over the right to register as 
a trade mark the name of the famous 
tenor, Eprico Caruso. The original 
user of the name Caruso had regis¬ 
tered it in the Umted States Patent 
Office m 1918 as a trade mark for 
macaroni and similar food products. 
The other manufacturer registered the 
name as a trade mark for canned 
tomatoes and tomato paste in 1928. 
Subsequently the original user 
brought proceedmgs to cancel the 
later trade-mark registration of the 
other manufacturer. 

It was argued by the second regis¬ 
trant that he had the right to maintain 
his registration because he had re¬ 
ceived permission from Mr. Caruso to 
use his name and picture in connec¬ 


tion with his food products The 
Patent Office and Court of Customs 
and Patent Appeals found that both 
registrants had received permission 
from Mr. Caruso to use his name and 
picture. It was held, however, that 
this per sc was not controlling The 
right to register a trade mark is con¬ 
trolled by the federal statutes relating 
to this subject and a person may not 
register a trade mark which is likely 
to cause confusion m trade. It was 
held that the registration of the name 
Caruso by the second registrant was 
likely to cause confusion with the 
trade mark of the first registrant and 
accordingly it was ordered to be can¬ 
celled. 

Superman 

A CARTOON strip relatmg to a ficti¬ 
tious character of superhuman 
strength identified as Wonderman 
was held to be an infringement of a 
copyright relating to a cartoon relat¬ 
mg to a superhuman character identi¬ 
fied as Superman. Each character was 
represented as being the strongest 
man in the world, as bemg the cham¬ 
pion of the oppressed and as battling 
agamst evil and injustice Each was 
represented as performing similar 
feats of superhuman strength such as 
crushing a gun in his hands and as 
catching the bullets or shells from a 
gun and throwing them back to the 
place whence they emanated. It was 
contended by the infringer that the 
copyright was mvalid because the 
cartoon character Superman was 
merely a comic Hercules This argu¬ 
ment was rejected by the Court for 
the reason that an original production 
or creation, however poor In quality, 
is entitled to copyright protection. 

In this connection, the Court stated: 
“But if the author of ‘Superman’ has 
portrayed a comic Hercules, yet if his 
production involves more than the 
presentation of a general type, he may 
copyright it and say of it; ‘A poor 
thing but mine own'.’’ 

Ascop 

A Nebraeka statute which would 
have destroyed or seriously handi¬ 
capped an organization throu^ which 
a large number of authors, compos¬ 
ers,, and publishers of musical com¬ 
positions receive substantial income 
for the production of their composi¬ 
tions was recently declared uncon¬ 
stitutional by a Federal Court This 
statute declared it to be unlawful lor 
authors, composers, and publlahenr to 
form any society, assodatUm, or 


SCIENTIFIC AMERTCAN • OCTOBER 1840 







- IZQAt HIGH-UaHTS- 

similar combination wherein the 
members constituted a substantial 
portion of the authors, composers, and 
publishers within the United States 
and when at least one of the objects 
of the combination was the deter¬ 
mination and axation of license fees 
The statute provided further that 
thereafter all license fees fixed by 
such a combination were null and void 
and that authors, compiosers, and pub¬ 
lishers should specify on printed 
copies of their musical composition 
the license fees charged for private 
and public renditions of the composi¬ 
tion Upon payment of the specified 
fee the purchaser of the composition 
could use or render the composition 
without any further obligation 
The statute also provided that if the 
author, composer, or publisher failed 
to specify a license fee on prmted 
copies of the composition then any 
purchaser thereof was free to use and 
render it without the payment of any 
license fee whatsoever 

The American Society of Compos¬ 
ers, Authors, and Publishers, an asso¬ 
ciation of approximately one thou¬ 
sand composers and of 123 publish¬ 
ers, commonly known as Ascafi, 
brought suit against the Secretary of 
State of Nebraska to enjom the en¬ 
forcement of the statute on the 
grounds that the statute was uncon¬ 
stitutional. The Court held that the 
provision of the statute requiring the 
owner of a copyrighted musical com¬ 
position to offer it for sale In a certam 
manner, i e, by specifying a license 
fee on printed copies of the composi¬ 
tion and the provision depriving him 
of any compensation if he fails to 
offer the composition for sale in the 
manner specified was m violation of 
the Federal Constitution and also of 
the Federal Copyright Act in that it 
denied the copyright proprietor due 
process of law 

Bacteria 

T he lowly bacteria which has been 
accused of causing many of the 
human woes and Illnesses has now 
been deprived of the benefits of our 
patent law 

The patent law provides m part 
that anyone who has invented or dis¬ 
covered any new variety of plant 
which can be asexually reproduced 
13 entitled to receive a patent. Under 
this section of the law an attempt 
was made to obtain a patent on a 
new form of bacteria The Patent 
Oflflce rejected the apphcation for the 
patent on the grounds that a bacteria 
was not a plant within the meaning 
of the patent law 
An appeal was taken to the Court 
of Customs and Patent Appeals and 
the court ruled that while scien¬ 
tifically a bacteria was a plant. Con¬ 
gress intended that the word “plant” 
should be given its popular meaning 
and this did not include bacteria The 
Court accordingly sustained the Pat¬ 
ent Office in refusing to grant a patent 
for bacteria. 


I 
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sabotage 

IN FACTORIES 


will b« Mrideipread, now that the United Statei 
u openly and inutuively helping the Bnuih. 

Before it atrikea your plant a crippling blow, be prepared to protect youraelf 
—-Itutall a finger-print acction in your penoimcl department to check all 
alian employcca at aoon aa the government begini their regutration and 
g^ngcrprinting. Supply that dapartment with—- 

Frederick Kuhne*s 

The Finger Print Instructor 


ONE OF THE 
NUMEROUS 
DETAILED 
ILLUSTRATIONS IN 
•'THE FINGER FRINT 
INSTRUCTOR" 
WHICH IS A COMPLETE 
COURSE 

OF INSTRUCTION IN 
EVERY PHASE 
OF FINGER PRINT 
STUDY 



Thii volume, by a noted finger print 
expert who waa for many year* in the 
Bureau of Criminal Inveetigation of 
the New York Police Department, 
inatruct* in every pha*e of finger 
print work from the taking of the 
finger impreaeion to the final job 
of identification. Qauification of 
prinu, filing of recorda, lue of equip¬ 
ment, ditcovering and recording for 
itudy the prime left at the icene of 
a crime by criminalt—in fact, evary 
procedure in the whole ftudy of the 
icience i* clearly and fully explained 


and well dliutrated with numeroua 
cut* of print*. To the text that ha* 
long hem itandard there have been 
made many reviaion* and the full 
*tory of the development of the 
acience added *o that the u*er may 
qualify at an expert in a court of law 
deapite effort* of oppoeing lawyer* to 
trip him up. New illuetration* a* well 
ai a lengthy new *ection on the 
”Mofli£cation and Extetuion of the 
Henry Sy*tem” a* u*ed by the United 
Statea Bureau of Inveetigation have 
alao been added. 


USED IN GOVERNMENT OFFICES 
AND BY THE F. B. I. 


Postpaid 

Published by SCIENTIFIC AMERICAN 

24 Weat 40tli St., New York, N. Y. 
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Are You 


your ipare time to 
good advanUgef 

^ ^onc of the many who are 
seeking a new field to en¬ 
ter? 

' sseeking • means to save 
money wherever possible? 

If you are, here is 
a practical solution 
to your problem. 


HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hohhy; the groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can be 
manufactured at home 
profitably on a small scale. 


TF you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyclopedia of Formulas 
95.50 postpaid (domestic) 
For sale by 

ScEENTiFic American 

t4 W. 40th St., New York City, N.Y. 
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Plastico Rok Sbrvice Bulletin Is a 
pamphlet showing a wide variety 
of uses for the mending and patching 
plastic material which was described 
on page 222 of the April 1940 issue of 
Scientific American. Technical Sup¬ 
ply Co , Palo Alto, Caltfomia — Gra¬ 
tis 

The Densitometer and Its Use in 
Color Printing is a manual pub¬ 
lished for use with the Marshall 
Densitometer However, it offers val¬ 
uable information to aU mterested m 
making color prints. Text and illustra¬ 
tions are non-technical The manual 
covers, in comprehensive forni, such 
important points as. instructions out¬ 
lining the general requirements of 
good color prints, how to make ac¬ 
curately balanced separation nega¬ 
tives, how to use gray scales, general 
use of densitometers in color work, 
how to check separation negatives, 
etc Included are time-gamma charts, 
filter factors, etc Gratis to pur¬ 
chasers of Marshall Densitometer; 25 
cents to others Albert Specialty Co , 
231 South Green St., Chicago, Illinois 

Research Looks to New Horizons 
is a 32-page booklet, illustrated in 
colors, showing the progress of re¬ 
search and industry from early hori¬ 
zons to the present day Specific ex¬ 
amples show the startling results that 
have been obtained by research in¬ 
telligently applied Department of 
Public Relations, General Motors 
Corporation, Detroit, Michigan .— 
Gratis 

Tenite is a 28-page booklet that des¬ 
cribes this plastic material and il¬ 
lustrates many of its uses m a wide 
range of industries The book is of 
particular interest to manufacturers, 
molders and designers. Please re¬ 
quest it on your business letterhead. 
Tennessee Eastman Corporation, 
Kingsport, Tennessee — Gratis. 

Du Font's Partnership with the 
Farmer is a booklet which shows 
clearly that both products for the 
farm and those made from farm prod¬ 
ucts have been made available^ 
through chemical research The book¬ 
let also shows how many farm prod¬ 
ucts, after processing, go back to the 
farm either for direct use or as aids 
m the preservation and marketing of 
other farm products Agricultural 
News Letter, E I. Du Pont de Ne¬ 
mours & Co., Inc, Wilmington, Dela¬ 
ware —Gratis 

The Working or S. A E Nickel Al¬ 
loy Steels is a 16-page pamphlet 
of data compiled from the practice of 
34 leadmg fabricators. It covers ef¬ 
fects of heat treatment, and gives 


practical Instructions for machining, 
grinding, welding, and gas cutting. 
The International Nickel Company, 
Incu 67 Wall Street, New York, N. Y. 
— Gratis. 

"Ham Guide” wm written specifically 
to teU the radio amateur bow to 
use RCA transmitting tubes to beat 
advantage. It also mcludes construc¬ 
tional articles, giving complete details 
for buildmg two medium-power ama¬ 
teur transmitters More than 70 il¬ 
lustrations and over 30 transmitting 
circuits are presented Commercial 
Engineering Section, RCA Manufac¬ 
turing Company, Hamson, N. J .— 
15 cents. 

A National Transportation Policy, 
by Senator Clyde M Reed, is a 14- 
page booklet that outlmes the prob¬ 
lems of transportation m the United 
States and presents facts aimed to¬ 
ward their solution Association of 
American Railroads, Transportation 
Bldg , Washington, D C. — Gratis. 

Alpha System of Bridge Design is 
a 26-page illustrated booklet that 
describes a system of steel and rein¬ 
forced concrete construction relating 
particularly to bridges. It is claimed 
that this system combines the rigidity 
of remforced concrete with much 
lower cost and gives the accuracy, 
simplicity, and rapidity of steel con¬ 
struction Porete Mfg Co , North Ar¬ 
lington, New Jersey —Gratis. 

Plating and Finishing Guidebook 
comprises 136 pages of practical 
information in the plating and finish¬ 
ing industries, plus 70 pages of adver¬ 
tising and “quick-mailing coupon 
service” for readers. The text con¬ 
sists of a series of articles covering 
all phases of plating and fimshmg. 
The Metal Industry Publishing Co., 
Inc, 116 John St., New York City — 
25 cents 

G-E Home Wiring Handbook is a 24- 
page pamphlet that is essentially 
a guide for planning electrical wiring 
for homes It outlines wiring require¬ 
ments and specifications, shows how 
to determme the adequacy of wiring, 
and gives a chart of residential outlet 
requirements General Electric Com¬ 
pany, Bridgeport, Connecticut .— 
Gratis. 

Cut Steel Profitably with Kenna- 
METAL Tools and Blanks is a 6- 
page folder describing this tool alloy. 
It mcludes tables of comparative 
physical properties and recommended 
speeds for machmmg steels of various 
hardnesses. Illustrations show typ¬ 
ical turning, millingf and shaping 
operations. Bulletin 740, McKenna 
Metals Co., 341 Lloyd Ave., Latrobe, 
Pa.—Gratis if requested on business 
letterhead. 

C. P. Chemicals and Acids Is a 158- 
page catalog of "Baker’s Anal]rB0d’' 
laboratory and technical cbcmhtals. 
J. T. Baker Chemicol Company, JWiU- 
lipsburg. New Jersey. —Ontis. 


In ttu U S. A Fim <K 


The vast wealth of useful information in the Sctentihc 
Encyclopedia, if published in die oedinary way, would 
fill more than 12 average-size volumes. Here is just a 
brief outline of some of the subjects covered: 

CHtMISTRYi Chemical element*—oymboU, atomic number, atom¬ 
ic weight, deiuilv, hardneu, melttag point, etc. — common 
raaetioBf, occurreace in nature, mothod of production from 
ocm, uses in ladiwtry. Compound*—full information, metud- 
tng manufacture and usa. Organic compoundri industrial pro¬ 
duct*. Agricultural chemiotry, food chrautry. 

PKYSICSi Mochanici, heat, light, sound, cloctriaty, magnetism, 
Xeeyt, fully coveted; prinaple* end application profusely 
Ulustrotad. 

MATHEMATICS Prom fundamentals of ontfamotic to algsbra, 
geometry, irigonomerry, calculus, differential equations, etc.; 
with spwdal emphasis on their appheouen to science. 

ASTRONOMY Arucle* cover the entire subject. Bach important 
csNistallaUon i* shown on a star map to that it can be easily 
located in the sky. Complete information on planets, use of 


Praporsd by Ouitfanding Authority 
In Each Flald of Sciance 
The high tecbnical standing of the editors it your 
assurance of the authoritattvesMSa and accuracy of 
every statement. Although the reepontibility for 
aach subject was in the hands of a tingle noted 
scientist, the authors and pahlithcrt have had the 
co-operation and advice of a large group of wrll- 
known authontira. 

CONTRIBUTING EDITORS 

oioLoor 

RicaAso M Finn, Ph D PnnctloH Umvmtty 

AtntONOMV AND NAVIOATION 

Wassss K C«»m, Ph.D Amheril CoUttt 

ZOOIOOV 

AaTHU* W Linduv, Ph D Dntiton Unntrnty 

ENSINtniNa AND AHONAUTICS 

FstDst.cit T. Mo***, M E . E E Un>v,rntv of Pwibria 


ZOOLOGY: The whole story of Hfe from the tiniest tingic-ccllcd 
organiams up to man hhnaelf, Ineluditv vast numbers of com¬ 
mon insects, moUutkt, worms; birds, fish, reptiles, mammals. 

MEDICINE: Therough coveroga of anatomy, circulatory system, 
nervous tytton, muscular tytum, akalctid tyttom, excratory 
tyatom, scc. Vitamitu, honnonaa. Boctariology. Diteotea— 
symptoms, diagnosis, treatment. Drugs. Latost retearchca and 


Among the many 

CONSULTING EDITORS 


MECHANICAL ENGINEERING Princtplat of machonict, machuir 
daaign, engincaring parts and instruments. Type* and func. 
dons irf bolt*, cams, goort, and other fundamennd* up to suto- 
moUlet, aeropianea, loe o mothma, etc. Staom, gat, gasoline, 
dkori engfiMt. 

CIVIL ENOINjK R I NG: Suymg . ^B ri dges, highways, railway* j~ 


The foregoing it only a partial list of tha countless special 
tuhiects aove r ed. You will find hundradt of articis* on 
OBCMUXiY, BOTANY. NAVIGATION, CHEMICAL EN- 
QINSBRING, and, In fact, any special branch of science in 
irfikfa you want information. 


£slLi* sstlws far ye u ieel f . « 
k se yea hr trae aaembMihe. 




MAIL THIS COUPON 

S*m 4 Sm New Vnltu Yarn WUk 
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SCEENTIA OMNIA VINCIT 

Mylon, it was said in these pages last month, probably 
will not cut deeply into the Japanese silk industry for 
five to ten years. When and if it does, that will be the 
Japanese farmer’s worry, what disturbs s^e cotton 
men is the expanding use of rayon IndeM, to that 
fiber IS attributed a sizeable part of the problem now 
facing American cotton farmers 

Rayon production has increased nearly a thousand 
percent since 1924, says the iTidustrtal Bulletin of 
Arthur D. Little, Inc. Yet, reports that circular, it was 
not until 1938 that rayon consumption exceeded that 
of scoured wool and became a poor second to that of 
cotton And if rayon consumption doubles in the next 
decade, it will still total a third of current cotton 
consumption 

Growers of the natural fiber, nevertheless, may not 
rest content That one third is the equivalent of sev¬ 
eral million bales of cotton Already an increasing 
production of cotton abroad is cutting into our exports, 
may cut far more heavily as the years pass And with 
rayon taking a larger share of the home market’s cash. 
It seems appropriate that the American cotton farmer 
take stock of the situation and readjust his economy 
in time to meet and weather the storm Assuredly, 
rayon is going to be used more widely in rugs, tires, 
many fabrics that now commonly use cotton, and, in 
“staple fiber’’ form, as a mixer with cotton fibers in 
cloths traditionally made of cotton 

There is one bright light on this dark horizon Down 
in North Carolina, there have been under way for 
years experiments in turning the whole cotton plant— 
stalk, leaves, boll, and fiber—into rayon The plants 
are mowed down, oil is extracted from the seeds in 
this bunch of sticks and fiber by use of solvents, and 
the remaining cellulosic material is made into rayon 
Years ago, this process was a laboratory success If 
and when it is made commercially practicable, it will 
save our trees—which now go into rayon—will take 
up surplus cotton stocks, and will sidestep that part of 
cotton production which is more costly than all others 
combined the picking job 

For decades, the cotton grower has been roundly 
scolded for concentrating stubbornly on his one crop 
Still, he sticks to it. Perhaps he cannot interpret the 
handwriting on the wall, “Science conquers all,” as 
saying that science replaces the old with the new. If 
he doesn’t now make a determined effort to under¬ 
stand, he may soon be complaining of technological 
displacement—F D. M 

DEFEND YOURSELF OR DISARM 

T HE right of the American citizen to bear arms, se¬ 
cured by the Constitution of the United States, has 
definitely been abridged by local and state laws, but 
has never— yet —been completely rescinded That 
“yet” is important If certain fanatical anti-firearms 
groups were permitted to have their way, every sport¬ 
ing arm in this country might have to be registered 
and its owner duly “mugged” and fingerprinted. Or, 
even worse, such firearms might be subject to con¬ 
fiscation or to storage in some public place when not 
in actual use. 

Every sportsman who uses firearms—whether he 
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“plmks” with a .22. is a devotee of skeei or trap, or 
likes to punch holes in paper targets with rifle or pis¬ 
tol—should be aware of the dangers that threaten his 
sport Anti-firearms fanatics formerly used the crime- 
prevention pretext for proposed legislation. Now they 
have a new one National defense' They would keep 
weapons out of the hands of fifth columnists by tak¬ 
ing them away from everyone! And just as does the 
thug and crook, the fifth columnist will hide his fire¬ 
arms where they are readily available, while the law- 
abiding citizen complies with the rules and leaves 
himself unarmed' The theory is beautiful, but it does 
not work out in practice 

In this same vein, Eltinge F Warner, well-known 
sportsman and publisher of Field and Stream, holds up 
Switzerland as an example of a free nation where 
anti-firearm agitators would never be happy. “For 
many months,” says Mr. Warner, “little Switzerland 
has been surrounded on all sides by warring nations, 
but up to today she has not felt the tramp of hostile 
armies When a war plane crosses the Swiss border, 
the Swiss open fire. She is small, but she is mighty. 
Rumors have been current that armies would march 
across Swiss soil, yet up to date Switzerland is the 
only country in the theater of war that has not been 
ridden over roughshod 

“The citizens of that courageous republic,” con¬ 
tinues Mr Warner, “don’t keep their guns in public 
armories At all times the citizen of Switzerland has 
a military rifle within reach, and he knows how to use 
It Every young man is an army graduate When he 
has completed his military training, he takes his gov¬ 
ernment rifle or hand-gun home with him And each 
year thereafter he is allotted a certain amount of 
ammunition and required to shoot this ammunition 
m order that he may keep familiar with firearrhs and 
know what a good rifle and a good pistol or revolver 
can do Even the most rabid anti-firearm crank must 
admit that Switzerland would be an unhealthy place 
for hostile parachute troops to land " 

We cannot help recalling that this vast nation of 
ours was virtually built by men whose very lives and 
livelihoods depended on their skill with firearms 
True, the march of civilization has changed this pic¬ 
ture materially, but it can never change the love that 
millions of American men hold for firearms and then- 
use It rests in the hands of these same men—you and 
I—to preserve for all of us the right to own and use 
rifles, hand guns, and shot-guns in the pursuit of sport 
and recreation. Make use of our democratic processes 
by letting your legislators know now that you, to¬ 
gether with millions of others, want no mterference 
with your rights in this matter. Write Telegraph. 
Make yourself heard in the halls of Congress 

National defense by disarming the citizens! By the 
Red Gods, what a travesty'—O D Af 



SB Taars Ago io . . . 
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CANAL—Recent cable advices report that work is being 
energetically pushed on the Nicaragua Canal .. An aque¬ 
duct twelve miles long, to bring pure water trom the 
mountain streams, is being laid Offices, hospitals, and 
quarters for employes of the company, adequate to the 
present needs, have been erected Several milhons of feet 
of lumber have been received from Atlantic and Gulf 
ports, and cargoes are continually arriving 

LIGHT COST—Incandescent electric lamps are lessemng 
in cost of manufacture while, at the same time, increasing 
in efficiency, that is to say m length of life Now, with 
improvements in exhausting apparatus, it costs but a tithe 
of the old figure to produce a more perfect vacuum, the 
sealing of the platinum wires is done by machinery, and 
as a result a far more certain and a longer-lived lamp than 
that which once cost $1 may be had for considerably less 
than the half of it 

WAR TRENDS—The conditions under which the next 
armed conflict between powerful countries must take place 
are of an altogether different character from those known 
heretofore; but in such future contest, come when it may, 
it is safe to say that science and skill, rather than brute 
force, will have a determining influence to an extent never 
before known in the annals of war 

HORSE MEAT—Just twenty-four years ago the first horse 
butcher in Paris opened his shop. Since then there have 
been started nearly 140 horse flesh shops m the department 
of the Seine, and at the present time about 20,000 horses 
are killed every year in Paris for human food In Paris 
the price of the meat is less than half that of ordinary 
butcher’s meat Berlin is following the example of Paris 

LUMBER—In 1880 the 25,708 saw mills then in operation 
converted $120,000,000 worth of raw timber stock into 
various kinds of lumber, at the same rate there would be 
no good-sized timber left in forty years 

EFFICIENCY—Another path in which the American iron 
works can now develop is in that of reducing wastes of 
fuel and of material Now that mechanical engineering 
has developed machinery for handling to'such an extent 
that the smallest possible amount of manual labor is re¬ 
quired, the engineers might be allowed to take a rest in 
this direction and devote themselves to perfecting the 
steam boilers and engines and furnaces, with a view to 
saving fuel 

COLUMBUS—In the confusion of new and old times, and 
of different years . it Is far from easy to determine the 
exact anniversary of Columbus’ first sight of our shores 
Four hundred years ago many discrepancies existed In 
the times of celebration of Christmas, and there is even 
a possibility that the year should be 1491 or 1403 

STREET LIGHTS—One of the companies in Paris that 
deal in compressed air for motive power has been awarded 
the contract for street lighting on a novel plan The com¬ 
pany distributes power through its condensed air system 
to an immense number of small dynamos, each of which 
furnishes current for a small number of lamps 
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TORNADOES—A special investigation of the subject of 
tornadoes has been carried on by Prof H. A. Hazen, of 
the Government Signal Service, during the past year 
It appears that in no State may a destructive tornado be 
expected oftener, on an average, than once in two years, 
and that the area over which the total destruction can be 
expected is exceedingly small 

UNDERGROUND—Among the new works lately inau¬ 
gurated' in London is an underground electric railway 
known as the City and South London Railway, 3 Vi miles m 
length The road-bed consists of two tracks 4 feet 8 Vi 
inches in width, which are laid in two underground tun¬ 
nels, each lOVi feet diameter There are four stations 



One of the pecillJarities of the work is its great depth 
underground, the rails being, with few exceptions, not 
less than 40 feet below the streets, while in some places 
they are 100 feet underground. At the stations the two 
tunnels are brought into an enlarged chamber built under¬ 
ground, and from these passengers are raised by elevators 
to the street level The cars are propelled by electric 
locomotives, of which fourteen have been supplied The 
locomotives are able to make a speed of 25 miles an hour, 
but the trip of 3 Vi miles, making four stops, is made at the 
rate of 15 miles an hour 

GROWTH—In Denmark and Sweden it has been the cus¬ 
tom for many years to weigh and measure the school 
children every year. Out of 15,000 boys and 3,000 girls the 
results were as follows In the seventh or eighth year of 
life boys grow considerably in height and in weight, after 
which a delay sets in which reaches its maximum In the 
tenth year and lasts till the fourteenth year, when a con¬ 
siderable acceleration of growth suddenly sets in. 

INSULATION—There is great need of improvements in 
insulating material An insulation for wires is needed 
that will be cheap, light, flexible, and durable; one ttiat 
dampness will not decay, nor the heat of an electric arc 
dissolve or bum 

PAPER PIPES—Gas pipes from paper are made from 
strips of manila paper equal in width to the length of the 
pipe to be made, which is passed through a vessel with 
melted asphalt, and then wrapped firmly and uniformly 
around an iron core untU the required thickness is attained. 
The pipe is then subjected to powerful pressure. . . These 
pipes are claimed to be perfectly gas tight . . . and vary 
resisting to shocks and concussions. 
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OUR PART 
IN NATIONAL 
DEFENSE 


THE BELL SYSTEM IS A NATlON-fTlDE 
TELEPHONE SYSTEM —READY TO SERVE 
THE UNITED STATES IN NORMAL TIMES 
OR EMERGENCY. IT HAS . . 



1. The trained forces to operate telephone equip¬ 
ment and plant. 

2. The trained stalls to direct these operations. 

3. The latest motorized, mechanized telephone 
groups of great mobility which can concen¬ 
trate anywhere quickly. 

4. A dependable service of supply that reaches 
anywhere in the United States. 

5. A source of supply — the Western Electric 
Company, devoted to telephone manufacture. 

6. A great laboratory that brings the advance 
of science to bear on the improvement of 
telephony. 


7. The financial strength to keep going and work 
ahead for the future. 

Each is important. All are necessary for good 
telephone service from day to day and for the 
needs of national defense. It is the organization, 
the team-work, that counts. That means trained, 
experienced men and management, working to¬ 
gether and planning ahead, so that the right 
material and the right “know how” will be at 
the right place at the right time. 


THE BELL SYSTEM IS READY TO DO ITS PART IN THE NATION’S PROGRAM OF NATIONAL DEFENSE 



tHROUGH THE SCIENCE 
itTERATUlIC OtTMEUmLD 


TO CORRECT WIDESPREAD MISCONCEPTIONS— 
During a five-year test, F. H. Frankland, Chief Engineer 
of the Ajnerlcan Institute of Steel Construction, observed 
that in a wind of 80 miles per hour the Empire State 
Buildmg m the City of New York took a temporary lean 
of about 2% mches, and then swayed across that lean at 
the rate of 7.85 times per minute through an eight-mch 
arc. Thus, at one end of each sway the building reached 
eVt inches out of plumb away from the wind, and at the 
other end returned to 1 V<( inch beyond plumb toward the 
wind 

REFRIGERATOR MILEAGE—The compressor motor of 
an electric refrigerator travels the equivalent of 250,000 
miles in five years’ normal operation—enough to carry it 
around the world 10 times if it could travel under its own 
power.—Notes, Westinghouse Electric & Manufacturing 
Company. 

A TRAIN EVERY FIVE SECONDS—Approximately 18,- 
000 passenger trains and about 15,200 freight trains oper¬ 
ate dally over the tracks of the American railroads On 
this basis, a passenger train starts on its run somewhere 
m the United States every 4 8 seconds, and a freight tram 
starts on its run every 5 7 seconds, day and night, on the 
average.—Association of American Railroads 

MOTH LARVAE CRAWL IN—Experiments prove that a 
flying moth will lay her eggs in the crack of a chest or 
closet and the larvae when hatched will have no trouble 
crawling into the container if the opening is about the 
thickness of newsprint paper. Sealmg with gummed tape 
is recommended —Wallace Colman, United States Bureau 
of Entomology and Plant Quarantine. 

CHEESE MINES—Much Roquefort type cheese, which 
requires to ripen an atmosphere nearly saturated with 
water and varying but slightly from 48 degrees, Fahren¬ 
heit, is being made in quantities in this country—in caves 
along the Mississippi near St Paul, in rooms mto which 
icy water trickles constantly, turning a fan for gentle air 
circulation, in abandoned coal mines, and in numerous 
small caves —The Industrial Bulletin of Arthur D. Little, 
Inc.—No. 159. 

MOTES—Research engmeers have measured more than 
100,000,000 dirt particles in a single cubic foot of air in one 
particularly dirty city—Notes, Westinghouse Electric & 
Mtinufacturmg Company 

WAR EXPORTS—For war supphes, Japan has depended 
primarily on seven countries headed by the United States. 
In percentages. Imports of such supplies from these coun¬ 
tries were as follows United States, 55.7, British Malaya, 
8.7; Canada, 8.5, Netherlands Indies, 8 3, Germany, 4.»; 
BriUsh India, 3 3; Italy, 1 3 —Dr T. Y Hu, Chinese Coun¬ 
cil for Economic Research 


COLONIC IRRIGATION—It is extremely difficult to de¬ 
termine the field of usefulness, if any, of colonic irrigation 
While the role of the small cleansing enema and of the 
medicated retention enema seems well established, colonic 
lavage has been outrageously exploited in many quarters 
There is little evidence to show that it may benefit diseases 
of the colon and there is none for the stomach. On the 
other hand, it may cause harm.— The Journal of the 
American Medical Association, August 3, 1940, page 404 

COLDER ice:—I ce men in Bangor, Msune, have found 
that their crystal-clear natural ice, frozen at —20 degrees, 
Fahrenheit, lasts longer than artificial ice frozen at 15 
degrees. The ice is used extensively in air-conditioning 
Pullman cars between Bangor and Boston —Taylor 
Rochester, Summer Eklitlon, 1940 

YARN—Some cotton yarn is so fine that 50 miles of it are 
needed to make one piound This yarn is spun on ordinary 
textile machinery to make typewriter ribbons, airplane 
fabrics, and fine dress goods —R J. Cheatham, U. S. De¬ 
partment of Agriculture. 

ROSE INDUSTRY —More than one half of the world’s sup¬ 
ply of rose-bushes, or 20,000,000 per year, are now grown 
commercially in Texas They are of 16,000 varieties. The 
industry, mainly in eastern Texas, ships rose bushes to 
every state and to 25 foreign countries.—Notes, American 
Petroleum Institute. 

COMMON PIMPLES—Among Eskimos, native black 
Africans, Australian aborigines, and Maoris, acne vulgaris 
appears to be a much less common disorder than it is 
among civilized while people. As the Maoris adopt modern 
methods of living, the condition occurs more frequently.— 
The Journal of the American Medical Association, August 
17, 1940, p 555 

AIR CONDITIONING—Schools of air conditioning and 
refrigeration attract students with glowing promises of 
work in an uncrowded field, fail to give proper training, 
and much bitter disappointment is the result.— Refrigerat¬ 
ing Engineering. 

SCIENCE FRUSTRATED, PERVERTED—The function 
of science is to umte the whole human family, whereas the 
function of politics seems to be, both in the case of the 
human family and of each nation, to create parties and to 
emphasize them as much as possible.— Nature, August 3, 
1940 

MILK WINE—Either sherry or sauteme type wme can be 
made from milk whey. So far, however, only seven bottles 
of milk wine have been made. It has an alcoholic content 
of 15 percent by volume.—Notes, National Dairy IToducts 
Corporation. 

EFFECT OF SCIENCE—The chances of a new-born child 
reaching age 65 are today as great as the chances of reach¬ 
ing 50 were only 30 years aga—Dr. Louis I Dublin, Metro¬ 
politan Life Insdrance Company. 

TOOL ALLOY—Important to our national defense pro¬ 
gram, the steel-cuttmg tool material, Carboloy, was pro¬ 
duced in July in a quantity four times that of July 19S9. 
Also exceeded was the previous peak month of June 1940 
—Notes, Carboloy Company, Inc. 

WIDOWS—Every year about 400,000 wives in the United 
States become widows. The average age of widows at the 
death of their husbands is somewhat less than 65 years, 
aad practically one quarter of them—that is, about 100,000 
—are at ages under 45 —Statistical Bulletin, Metropolitan 
Life Insurance Company, August, 1940. 
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WILLIAM H. MASON 


Personalities 

in 

Indnstiy 


W HEN William H. Mason was 
SIX years old he admired a 
new two-wheeled “break-cart” on 
his father’s horse farm in West 
Virgmia Here, he saw, was a ve¬ 
hicle getting along with half as 
many wheels as usual. Why, this 
youngster thought, couldn’t you go 
one step farther and have a one¬ 
wheeled cart’ He labored and 
whittled and finally produced a 
one-wheeled cart, but it turned out 
to be only a wheelbarrow. He was 
disappointed, but he had taken his 
first step in a career of invention. 

Mason is not the wild-eyed, 
long-haired type of genius Now, 
as vice-president in charge of re¬ 
search of Masonite Corporation— 
a huge concern that sprang from 
his own research—he is intensely 
human and exceedingly modest 
Rather than talk about himself, 
Mason, if you will let him, will m- 
variably swing the conversation 
around to one of his pet subjects, 
the late Thomas Alva Edison, with 
whom he was associated for 17 
years. 

Much of Mason’s youth was spent 
breaking and training trotting and 
gaited horses. After several years 
at Washington & Lee, he trans¬ 
ferred to Cornell to study mechan¬ 
ical engineering When the Span- 
ish-American war broke out he left 
college to become a naval engineer. 

After a shoe factory job. Mason 
went to work as a draftsman in 
planning Edison’s new cement 
plant at New Village, New Jersey, 
Mason was retained by Edison to 
help supervise actual construction 
of the plant, and later became 
building superintendent of all of 
Edison’s various enteiprises. 

In 1916 Mr. Mason again pulled 
up stakes to serve his country. He 
was given charge of all construc¬ 
tion for the U. S. Merchant Ship¬ 
building Corp., at Bristol, New 
Jersey. Later he went South to go 
into the business of extracting 
naval stores from sawn lumber, in 
which he employed a process of his 


own. He made his headquarters at 
Laurel, Mississippi. 

Mr Mason watched with interest 
and concern the large proportion 
of a tree that was utter waste in 
the saw nulls—edgings, slabs, 
boards of unmarketable shape or 
size. Here, he thought, was a vast 
supply of valuable raw material 
gomg to waste. If some economical 
means of reducing those scraps to 
fiber could be found, it would be a 
blessing to the paper industry 
Mr Mason found a way. He 
bored a deep hole in the end of a 
piece of steel shaft to form a cylin¬ 
der. In the hole he placed clean 
wood chips and a little water, and 
then plugged up the end. He heated 
the cylinder with blow torches un¬ 
til about 600 pounds of steam pres¬ 
sure was generated inside Then he 
suddenly released the plug There 
was a roar, and the air was filled 
with a shower of wood fiber 
The fiber was too tough and 
strong to make a good grade of 
paper. Besides, the lignin—na¬ 
ture’s binding cement—that coated 


the fiber would make the paper 
harsh. Instead of trying to elimi¬ 
nate the lignin, Mr. Mason turned 
it to advantage. Under heat and 
pressure he made the damp fiber 
mass mto dense, smooth boards that 
could be used in hundreds of ways 
that its parent material, wood, 
could not, and that could with¬ 
stand punishment which would 
destroy wood. The lignin, instead 
of being a drawback, served to 
hold the fibers together Mason had, 
using nature’s own materials, im¬ 
proved on nature. His “Presdwood” 
had no grain, it would not splinter, 
would not warp, and it had a high 
resistance to moisture A new in¬ 
dustry was bom. Mississippi farm¬ 
ers had a new crop. Before long they 
were cultivating second-growth 
pine, heretofore of little value 


While the above article on the 
activities of Mr. Mason was 
being prepared for printing, 
word was received of his sudden 
and untimely death .—The Edttqt. 

. .. gn 
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RELIEF MAPS FROM 
AERIAL PHOTOGRAPHS 

Bkfore guns can be trained on an enemy, that enemy 
must be put on a spot and that spot must be on a map— 
a map that shows elevations as well as linear distances 
Accordmgly, U S Army engineers are employmg a 
method of producing relief or topographic maps from 
stereo photographs made by the Air Corps Essentials 
of the system employed are shown above. Although 
it IS impossible to survey enemy territory from the 


ground, preliminary control points may be established 
by the usual methods. Then stereo photographs are 
taken from the air and, reduced to proper sue, pro¬ 
jected in the Multiplex instrument shown. Now, by 
means of accurate controls, the operator adjusts the 
floating mark so that it appears to rest on a certain 
level of the stereoscopic image Then, by guiding the 
instrument over the drawing table so that the floating 
mark appears to follow points of the same altitude, 
the pencil attached will trace a contour line. The float¬ 
ing mark is then adjusted to another level, in pre¬ 
determined scale, and tiie process repeated. The fin¬ 
ished drawing will form a topographic map. 
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BUBBEB FOB AHEBICA 

Ckeviciil Fiictories at Home, Plontotioiis in Brazil 

WILLIAM B. LANDIS 


A s the unsettled coune of world 
events focuses nation-wide 
attention on the problems of na¬ 
tional preparedness, the question 
of obtaming adequate supplies of 
commodities and materials esaen- 
Ual to American national defense 
IS under frequent discussion 
One of the most important of 
these materials is rubber, about 90 
percent of which comes from Brit¬ 
ish and Dutch possessions in the 
East Indies. The possibility that 
this rubber supply will be cut off. 
or at least curtailed m future years, 
looms as a serious threat, particu¬ 
larly if the rubber colonies should 
be seized by one of the totalitarian 
powers. In many circles it is be¬ 
lieved that such a situation would 
have serious consequences, par¬ 
ticularly m regard to its effect upon 
our national defense program. 

However, the picture appears 
less dark for the immediate future 
when studied m the light of other 
facts Stocks of crude rubber on 
hand and afloat are sufficient to 
meet the nation’s normal require¬ 
ments for nearly six months, and 
efforts are being made to increase 
this supply still further For ex¬ 
ample, crude rubber now in transit 
to United States ports is approxi¬ 
mately double the amount in tran¬ 
sit a year ago. But in spite of these 
accelerated shipments, it is now 
too late to obtain reserve supplies 
of crude rubber sufficient to meet 
our needs, if the supply from the 
East Indies should suddenly be cut 
off. 

A study of the situation reveals 
two possible solutions to the prob¬ 
lem. The first Is rapid development 
of artificial or synthetic rubber. 
The second is to establish supply 
sources closer to home. 

Of these two courses, mass pro¬ 
duction of “synthetic rubber" has 
the greatest Immediate possibili¬ 


ties While leal tonnage production 
of synthetic rubber is lacking at 
present, and prices are consequent¬ 
ly somewhat higher than for nat¬ 
ural rubber, producers of the 
chemical product are of the opinion 



that they can swing into large scale 
production withm six to eight 
months, should the necessity arise 

Although no definite predictions 
can be made regarding price, it 
IS thought that chemical rubber can 
eventually be produced at a cost 
that will bring it within the price 
range of natural rubber This opin¬ 
ion is based on the low cost of raw 
material from which chemical rub¬ 
ber IS made, together with the fact 
that mass production methods 
might Reasonably be expected to 
lower the now expensive process¬ 
ing costs 

■ LREADY factory-made rubber is 
« serving a variety of useful pur¬ 
poses, especially in the automobile 
and aviation industries. In many 
cases it IS not only proving a most 
desirable substitute for the natural 
product, particularly in places 
where resistance to oil and heat is 
required, but it is also replacing 
leather and other materials to a 
large extent 

In tensUe strength, vibration re¬ 
sistance, and other physical prop¬ 
erties, most chemical rubbers com¬ 
pare favorably with the natural 
product. Most varieties can be 
worked on existing equipment in 
American rubber factories and can 
be vulcanized or processed at the 
same speed as natural rubber' 

To conserve the nation’s supply 


of natural lubber, consumption of 
that product can be reduced by 
approximately one half, a promi¬ 
nent manufacturer declared re¬ 
cently, if the natural rubber in tire 
treads and sidewalls alone is re¬ 
placed with a recently developed 
chemical rubber Research in that 
direction undoubtedly will bnng 
out still further means of conserv¬ 
ing the nation’s natural rubbei 
supply, either by outright substitu¬ 
tion of factory rubber for the nat¬ 
ural, or by combining the natural 
and artificial products 

Obviously, any extensive use oi 
large scale production of chemical 
rubber in this country within the 
next few months would necessarily 
have to be accomplished under 
pressure, as an emergency measure 
Many authorities agree that, from 
a long-range standpomt, the de¬ 
velopment of chemical rubber 
should go hand in hand with estab¬ 
lishment of a source of natural rub¬ 
ber m the Western Hemisphere 
Thus the threat that rubber ship¬ 
ments from the East Indies may be 
cut off has at least served to make 
America realize that something 
must be done quickly, if no pinch 
is to result from the possible cur¬ 
tailment of the main source of sup¬ 
ply. 

That something was already be¬ 
ing done long before foreign events 
took their present disastrous course 
is evident from the advancements 
made in developing chemical rub¬ 
bers 

Progress has also been made 
toward establishing a source of 
crude rubber supply in the Western 
Hemisphere, particularly in Brazil 
The Ford Motor Company has a 
$20,000,000 project, fconsisting of 
two plantations, under way there 
on land along the Tapajoz River, a 
major tributary of the Apazon. 

’This program, launched on a 
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In robber-tree bod- 
rraftinc, « bud from s 
“clone,” or family, with 
deairable characteriatics, 
ia Krafted near the base of 
a healthy aeedlinc. The 
rraft is wrapped with 
waxed tape, acres of bud- 
grafts presenting the sight 
seen dlrectiy below. At 
bottom of page are the 
healthy plants long after 
the seedlings were cut 
away. Trunks near ground 
show the offset or angle 
of the original bud-graft 


by means of which thoroughbred 
horses and cattle are produced. 

At the Brazilian rubber planta¬ 
tions, it IS expected to increase the 
yield of the native jungle trees by 
crossing with East Indian trees and 
also by scientific planting and 
cultivation For the present, the 
estimated yield is set at 1000 
pounds per acre, although subse¬ 
quent developments may change 
that figure. 

Although many problems have 
been encountered in developing 
the estates, operations are well 
under way at Belterra and Ford- 
landia—the company’s two planta¬ 
tions located 24 and 110 miles re¬ 
spectively up the Tapajoz from its 
confluence with the Amazon. Con¬ 
cessions upon which these planta¬ 
tions are located embrace a total 
area of more than 2,000,000 acres 
- At Belterra, where it is expected 
that rubber will be pro- 


more or less tentative basis m 1928, 
and expanded to its present propor¬ 
tions in 1934, IS scheduled for com¬ 
pletion in 1950 It IS expected to 
produce an average of 1000 pounds 
of rubber to the acre, or 76,000,000 
pounds annually Whether or not 
the project can be completed by the 
scheduled time depends upon a 
number of factors, chief of which 
IS the problem of obtaining suf¬ 
ficient native help In some circles 
it is believed that the necessary 
labor might be obtained through 
the co-operation of the Brazilian 
government, particularly since a 
number of Brazilian leaders are 
urging that country to do every¬ 
thing possible to regain at least a 



duced commercially in 
rather substantial 
quantities by 1941 or 
1942, more than 12,000 
acres have been cleared 
and planted with ap¬ 
proximately 2,675,000 
rubber trees These are 
almost entirely bud- 
grafted with high yield¬ 
ing clones from Suma¬ 
tra, Java, and Ceylon. 
In rubber terminology 
it should be explamed, 
a “clone” is a rubber 
“family” of definite, 
known characteristics 
which have been propa- 


measure of the supremacy it once 
enjoyed as a rubber producer 
In that connection, it is inter¬ 
esting to note that the Ford rubber 
estates, operated under concessions 
from the State of Para, are located 
close to the spot from which Henry 
Wyckham, an English adventurer, 
smuggled 70,000 seeds of rubber 
trees of all varieties, 78 years ago 
Planted in the famous Kew Gar¬ 
dens at London, these seeds pro¬ 
duced 19,000 healthy seedlings 
which were taken to the East Indies 
and used in founding the great rub¬ 
ber plantations there For his part 
in this, Wyckham was knighted 
Descendants of these very trees 
now have been brought back to 
Brazil to strengthen the native 
stocks and develop high yielding 
varieties. These East Indian planta¬ 
tion varieties, which are expected 
to rehabilitate the jungle varieties 
and make them suitable for planta¬ 
tion growing, are the very finest 


that have been developed in the 
Far East. They represent the fruits 
of an intensive program of propa¬ 
gation and cross-pollination which 
British and Dutch interests have 
carried on for years, to develop 
rubber trees with high yield and 
other desirable characteristics 

As a Vesult of this research, rub¬ 
ber trees have been developed in 
the East Indies with yields running 
as high as 2400 pounds to the acre 
Incidentally, in the rubber industry 
an “acre” means 100 trees, with¬ 
out regard to the area concerned. 

When one compares the high 
yield of the East Indian trees with 
the 300-pounds-per-acre average 
yield of jungle rubber, one wonders 
why such a difference exists, 
especially when present-day East 
Indian varieties and native Bra¬ 
zilian trees are descended from the 
same stock Botanists attribute this 
to selective propagation, a process 
similar to stock breeding methods 
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In UppUur a rubber tree, a special knife U used to make a cut, two feet 
from the ground, on a 30-degree angle along half the circumferenoe. 
Care Is taken not to out into the cambium layer. A spout at the lower 
end of cut directs into a small cup the latex which flows from the bark 


gated by the process of crossing. 

At the Fordlandia plantation, 
where 6500 acres have been 
cleared, activities are given almost 
entirely to experimental work and 
research. Here the Ford Motor 
Company has planted one million 
trees and is conducting all kinds 
of experiments to produce a high- 
yielding Brazilian clone that will 
be immune to South American leaf 
disease and will possess other de¬ 
sirable qualities 

Test tappings are being taken 
primarily to determine what char¬ 
acteristics the trees are developing, 
but rubber thus obtained is being 
shipped in latex form to the Ford 
plant in Dearborn, where it is used 
in making tire fabric In addition 
to developing various creaming 
agents to facilitate shipment of 
latex with a high dry rubber con¬ 
tent, the company is also experi¬ 
menting with smoked sheets, in 
which form a large part of the 
world’s crude rubber is shipped 

I T might be mentioned in passing 
that many experts regard Bra¬ 
zilian rubber as the finest in the 
world Although the native Bra¬ 
zilian trees have a lower yield than 
their cousins from the Far East, 
the rubber they produce is unsur¬ 
passed m quality and is used large¬ 
ly in the manufacture of surgical 
supplies 

To combine the high quality of 
the native Brazilian trees with the 
high yield and good health of the 
East Indian varieties is perhaps the 
mam purpose of the research now 
being done on the Ford plantations 
Crossing these varieties is ac¬ 
complished in two ways • by cross- 
pollmation and by bud-grafting 
Cross-pollmation produces a seed 
that will reproduce the dominant 
characteristics of the two parent 
trees Bud-grafting, on the other 
hand, may be used to speed the 
processes of multiplication and also 
to give one tree the desirable 
characteristics of several others. 

Inasmuch as cross-pollination 
and bud-grafting play a prominent 
role in rubber tree propagation, a 
brief outlme of the natural process 
involved might not be amiss. Be¬ 
fore they are “crossed" by insects, 
two trees must be in bloom at the 
same time All male blossoms are 
stripped from one tree, and all 
female blossoms from the other 
Bees are then placed in a cheese 
cloth sack, over the male flowers 
(from, which they gather pollen) 
and are later transferred to the 
trees from which the male flowers 


have been removed. Crossing by 
artificial means is successful ap¬ 
proximately 7 to 9 percent of the 
time, while when bees are used as 
outlined, 20 to 25 percent success¬ 
ful results are obtained After 
pollination, the blossoms develop 
into seed pods, each seed contain¬ 
ing certain definite characteristics 
of the two parent trees. 

Bud-graftmg is done about a yeai 
after seeds are planted Bud- 
patches are cut in the seedling trees 
three to four inches above the 
ground, and a bud cut from bud- 
wood of high yielding clones is in¬ 
serted in the bud-patch of the 
seedling. The patch is then turned 
to its origmal position, enclosing 
the bud, and taped in place with 
a waxed bandage. 

Twenty-one days after buddmg. 


the bandage is removed in order 
to see whether the bud is alive If 
it IS, the bark that covered the bud 
and which still adheres to the lower 
part, 18 cut off Seven days later 
the budded rubber trees are again 
inspected If the buds have con¬ 
tinued well, the rubbei trees that 
were used as stock are cut off one 
and one-half inches above the bud, 
at an angle of 45 degrees so that 
rain water will not accumulate 
After this, the budded rubber trees 
are inspected monthly Shoots that 
naturally appear in the cut-back 
trees are pruned Trees that die 
are replaced 

Each acre of land thus planted 
contains 220 rubber trees When 
these trees reach the age of five 
years, a yield proof is taken That 
IS, they are tapped to determine the 
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amount of dry rubber they yield 
Low yielding trees are eliminated 
and the number of rubber trees is 
reduced from 220 to 100 to 150 per 
acre 

Maintenance of the rubber prop¬ 
erties IS itself a major problem 
After the rubber trees are devel¬ 
oped, a leguminous plant of rapid 
growth and high resistance is 
planted, 100 holes per acre, and in 
a short time covers the entire 
planted area. This is done to check 
the development of weeds and also 
to aid in maintaining the humidity 
of the soil. 

For the operation of its rubber 
plantations at Beltferra and Ford- 
Uindia the Ford company is now 
employing about 500 men On these 
plantations, the company has 917 
buildings, all design^ to suit the 
various purposes for which they 
are intended Good light and water 
facilities are provided 

Six schools are maintained with 
13 teachers givmg instruction to 
498 children of both sexes Hospital 
services are excellent, there being 
two hospitals with a capacity of 
more than 120 beds, both with 
X-ray and ultra-violet ray equip¬ 
ment laboratories, pharmacies, ex¬ 
cellent operating rooms, plumbing 
and sanitary facilities, and also 


C ommercial dry-cleanmg has, 
within the past two decades, en¬ 
tered the ranks of big business 
Improved chemicals used in various 
dry-cleaning processes, together 
with lowered prices made possible 
by these improvements, have raised 
the amount of cleaning done by 40 
or 50 times in the past 20 years, and 
the amount spent for it from 
$55,000,000 to more than $600,000,- 
000 per year 

New synthetic solvents have 
wrought great changes in the busi¬ 
ness Non-flammable and non- 
explosive, they have reduced the 
hazards and cut the time of clean- 
mg from hours to minutes Scien¬ 
tific cleaning with the new fluids 
has, indeed, brought many im¬ 
provements m the quality of the 
service that is rendered It is this 


completely equipped dental offices. 

While Mr. Ford's primary object 
m setting up his Brazilian rubber 
plantations was to establish in the 
Western Hemisphere a source for a 
large part of the rubber consumed 
annually by his company, the re¬ 
search and experimental work that 
has been carried on might well 
prove of great value to Brazil, if 
rubbei production on a high 
scientific plantation basis is to re¬ 
place the more or leas haphazard 
tappings of native jungle trees 
The Brazilian government and 
commercial associations are now 
aware that the country must have 
good technical men if the rubber 
wealth of the Amazon valley is to 
be developed properly Undoubt¬ 
edly, the experience which Ford 
has gained during the past few 
years will prove helpful, and co¬ 
operation between these agencies 
should help eventually to re-estab¬ 
lish Brazil as an important source 
of the world’s crude rubber supply 
Pending such developments, the 
United States must continue to de¬ 
pend chiefly on supplies of natural 
rubber from the Far East, at least 
until sufficient quantities to meet 
our needs can be obtained from 
South American tappings and our 
own chemical rubber production 



A rarment is measured before 
the cleaning, and it mnst ro 
thronah the process without 
any shrinktuc or stretching or 
alteration of original shape 


superior quality as well as speed 
of service made possible by the 
newer chemicals that has caused 
the prodigious growth of the dry- 
cleaning industry to 12,000 plants 
and 200,000 retail outlets. 

Until very recent years, a gar¬ 
ment returned from the dry- 
cleaner’s advertised Itself by its 
distinctive odor In those days, 
petroleum distillates such as ben¬ 
zene and naphtha were commonly 
used, replacing gasoline which was 
used in still earlier days About 
1929, chlorinated hydrocarbon.^ 
were adopted for wide use. The 
use of one of these, carbon tetra¬ 
chloride, required expensive equip¬ 
ment, however, so further research 
was necessary Accordmg to M 
Marean, writing in the Du Pont 
Magazine, equipment costs were 
reduced by a product called tri- 
chlorethylene which was first em¬ 
ployed in 1931. Two years later the 
Du Pont Company made it avail¬ 
able especially for dry-cleaning 
purposes This preparation is now 
used by cleaners in 40 states and in 
the District of Columbia. Anothei 
product, perchlorethylene, was 
later developed to meet the specific 
operating needs of certain systems 



Rinxs left by the “spotUnr” 
prooeu are removed by spray 


When you send your soiled gar¬ 
ments to a cleaning establishment 
that uses these modern fluids, you 
can count on the sure removal of 
spots made by oils, fats, greases, 
waxes, tars, and many other sub¬ 
stances that commonly stain fab¬ 
rics Another advantage of these 
solvents is that they work rapidly, 
requiring a minimum of mechan¬ 
ical action, thus saving much weai 
and tear on clothes. Colors become 
brighter, and materials regain then 
original feel and luster. The fluids 
do not cause shrinkage; sfUcs and 
woolens retain their shape. As an 


Dry-Cleaning Grows Dp 

Chemistry Stimulates Growth of the Business 
Into a Great Nation-Wide Industry 
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At tb« risbt, ft qoUted 
hoiiM>«<iftt ftnd leverftl 
dreasei ftre belnr loftded 
into ft machine for oleanlnf 
In the modem manner with 
synthetic fluids. The process 
does an odorleos job In far 
leas time than was possible 
formerly. Btiow: Because 
hand flnlshiny and shaplnr 
are Important, an evening 
frock Is hand-pressed after 
belny thoronyhly cleaned 




extra precaution, all garments are 
carefully measured, before and 
after cleaning, to avoid any pos¬ 
sibility of a change in shape 
After the main cleaning, up- 
to-date establishments carefully 
scrutinize all garments to see if any 
spots remam, for no known dry- 
cleaning fluid will take out all 
stains. Water-soluble stains, such 
as sugars, fruit juices, and certain 
pigments, usually require after- 
treatment, but they are easily re¬ 
moved by special fluids, as the 
general process does not set them 
Then everything is thoroughly 
aired, and carefully pressed 
When one realizes the tremen¬ 
dous number of articles produced 
in materials that may be dry- 
cleaned, the benefits of quality 
service are more fully appreciated 
According to estimates, some 550,- 
000,000 men’s suits go to the clean¬ 
ers m a year, an average of a suit 
a month for 45,000,000 American 
men and boys. Women patronize 
the cleaner’s facilities only shghtly 
less, probably sending 400,000,000 
garments a year to be dry-cleaned 
Millions of window curtains, cos¬ 
tume accessories, and upholstery 
covers are also included 
With the increasing adoption of 
modem methods and equipment. 


cleaning establishments are able to 
give all these garments thoroughly 
satisfactory attention, not only 
assuring their return in spotless, 
odorless condition and good shape, 
but preserving the strength of the 
materials through quick and care¬ 
ful handling 

• • • 
BANANA FIBER 

Hemp Substihita From 
Skins of the Fruit 

The Formosa Development Co, a 
Japanese organization, reportedly 
has succeeded in producing a hemp 
substitute from banana skins The 
concern plans to install 500 sets of 
a special fiber-extracting machine 
with which It hopes to produce 
4,000,000 pounds of the substitute 
annually 

TEMPERATURE PULS 

For Production Control 
In Wide Heat Range 

In some metal-working industries 
It is next to impossible to work out 
a temperature control of produc¬ 
tion, especially in the black heat 
range A new method, so simple 
that It can be entrusted to un¬ 
skilled labor, has been developed 
by the Tempil Corporation of New 
York The method involves use of 
small wafers somewhat like en¬ 
larged pills, different types of 
which melt at different tempera¬ 
tures One of these, stamped 
plainly with its melting tempera¬ 
ture, IS placed on the surface of 
the metal, the temperature of 
which is to be controlled to an ex¬ 
act point. When the pellet melts, 
that temperature has been reached 
Tempils, as these pellets are 
called, are safe to use and are not 
corrosive to any metals. They do 


not pit or leave objectionable stains 
which cannot be easily removed 
They are available m even hun¬ 
dred-degree ranges from 200 to 
1500 degrees, Fahrenheit 

Tempils are being used to pre¬ 
vent cracks in metal processmg. 
to make stronger and safer welds; 
to indicate the approach of safe 
temperature limits in the manu¬ 
facture of costly castmgs, forgings 
and machine equipment, for check¬ 
ing thermocouples; and for manjr 
other purposes where accurate heai 
control is essential 


CUTTING TOOLS 

Stamdordlzad, Lowarad 
In Prica 

Mewspapkbs recently gave the im¬ 
pression that, because of some real 
or fancied hook-up with German 
firms, production of Carboloy in 
this country would be so limit^ as 
to present one of the worst bottle¬ 
necks (how that word has been 
worn threadbare') m our defense 
program Recent communications 
from Carboloy Company, Inc , in¬ 
dicate that Carboloy tools are not 
only available in numbers but have 
been standardized for faster pro¬ 
duction and much lower prices 
Carboloy cutting tools, as now 
standardized, are designed to cover 
80 to 90 percent of all applications 
for cemented carbide tools The 
simplified line comprises five styles 
in three different grades They will 
be carried in stock ready for ship¬ 
ment, completely ground and ready 
for use—including even the grmd- 
ing-in of chip breakers on tools 
designed for machining steel. Mass 
production economies will most 
likely decrease the amount of braz¬ 
ing and grinding done by organiza¬ 
tions who at present purchase Car¬ 
boloy tips to make their own tools 
A typical new standard tool costs 
only $1.85, as compared with a pre¬ 
vious cost of about $5 84 in lots of 
one. In quantities of 50 or more, 
the tools now cost only 90 cents 

BACTERICIDAL 

Water. MUk. Beer May 
Be U-V Rayed 

Considerable research has been 
carried on in recent yfears in an ef¬ 
fort to use ultra-violet rays to kill 
bacteria in water, milk, fruit juices, 
beer, and other liquids, and there 


NOVEMBBR 1940 • SCIENTIFIC AMERICAN 


253 



•SCIENCE IN INDUSTRY- 



Experimental fnmace used in the development of “Endocas” 


IS now some promise that these ef¬ 
forts may be successful, according 
to Dr H. C Rentschler, Westing- 
house research engmeer 

Ultra-violet rays are already 
successfully destroying harmful 
bacteria and other microscopic or¬ 
ganisms in hospitals, industrial 
plants, food shops, and many other 
places 

“Water used for pre-cooling 
vegetables prior to shipment,” Dr 
Rentschler revealed, “has been ir¬ 
radiated and the bacterial count 
reduced by 80 percent or more 
Tests have shown, however, that 
milk and fruit juices allow only 
slight penetration of the radiations, 
hence must be treated in thin films 
in order to achieve material reduc¬ 
tion in bacterial count Beer has 
been found to be practically opaque 
to such rays 

“Seven years of intensive re¬ 
search involving huge expendi¬ 
tures, have indicated that the use 
of ultra-violet radiation in the field 
of asepsis is likely to be the nucleus 
of a new branch of electrical in¬ 
dustry, open a new chapter in the 
field of illuminating engineering, 
and prove to be of inestimable value 
in the field of public health and in¬ 
dustry in general ” 

GAS BLANKET 

Prevents Burning and Carbon 
Loss in Steel Hardening 

A NEW gas blanket protects the 
“skin” of high-grade steel parts 
against heat-burn during the hard¬ 
ening process, according to J R 
Gier, Westmghouse research en¬ 


gineer, Such fine steel products as 
gears, springs, bearings, and metal¬ 
cutting tools would benefit from the 
new gas, which has been named 
“Endogas” 

The gas mixture answers the de¬ 
mand by steel manufacturers for 
an inexpensive atmosphere that 
will prevent scaling and softening 
of steel surfaces under heat treat¬ 
ment between 1500 and 2300 de¬ 
grees, Fahrenheit Loss of vital 
carbon from the steel can be pre¬ 
vented by the balancing effect of 
carbon in the new gas 

“Endogas” is made by mixing air 
with natural gas, or other inex¬ 
pensive fuel gas, and heating them 
to 1850 degrees in an electrically 
heated chamber By regulating the 
amount of gas and air entering the 
chamber, it was found, the proper 
amount of carbon could be sent 
along to the furnace to balance the 
amount of carbon in any grade of 
steel 

"oued" silk 

Synthstic Rubber Used 
On Silk. Rayon 

Announcement of a new fabric of 
innumerable uses, waterproofeJf 
with a coating of a synthetic sub¬ 
stitute for rubber which has most 
of the natural product’s advantages 
without Its disadvantages, has been 
made by the Goodyear Tire & Rub¬ 
ber Company Pliosheen is the 
name of the new fabric. 

Pliosheen fabrics, either of silk 
or rayon, are waterproof, odorless, 
tasteless, flame-resistant, contain 
no rubber or oil. The fabrics may 


be produced in the complete range 
of delicate pastel colors, deep tones, 
or clear white, all of which are sun- 
resistant and proof against crack¬ 
ing or peeling. 

Lightweight Pliosheen fabrics 
are sheer and soft, but extremely 
strong and durable. They combine 
high soil-resistance with a facility 
for easy cleaning—a damp cloth 
being adequate for removal of most 
common stains Pliosheen fabrics 
may be printed without technical 
difficulties, making possible an un¬ 
limited array of patterns designed 
to harmonize or contrast with sur¬ 
roundings of any specific applica¬ 
tion 

MILLING MACHINE 

Univertical Bench Type 
With Swivel Head 

A MILLING machine with a swivel 
head, graduated to a range of 90 
degrees either way of the perpen¬ 
dicular, that can take over all the 
small jobs or about 90 per cent of 
the work that has to be normally 
done by machines costing five times 
as much, is announced by J. D 
Duffy & Son The Umvertical high 
speed end milling machine is mod¬ 
ern in every respect and capable of 
the most exacting precision work 
It is rugged, compact, powerful, it 
mills, drills, and bores Umvertical 
mills an 8 by 16 die at one setting, 
and IS designed for the use of cut¬ 
ting tools up to % of an inch. It can 
also be adapted to small grinding 
operations 

A bench type machine with a 
base eleven by seventeen inches. 



Swtvel-taead mlUlnc machine 
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Grtndlnc a locomotive crank pin without dlsassembllne 


it is powered by a heavy duty V4- 
horsepower motor, has a four- 
speed V-belt pulley, permitting a 
range of from 850 to 3400 revolu¬ 
tions per minute, handling a broad 
latitude of intricate milling Its 
overall height is 37 inches. The 
maximum lift of the table to the 
end of the spindle is 10 inches with 
a work clearance of 6^/2 inches 
from the center of the spindle to the 
supporting column 

STERILIZATION 

Procou Stcriliies Animal 
Fibers Without Damage 

A NEW process for sterilizing an¬ 
imal fibers and killing any disease 
organisms on them without damag¬ 
ing the fibers has been patented by 
three research workers of the 
United States Department of Ag¬ 
riculture The new process will af¬ 
ford protection from such fiber- 
borne diseases as anthrax It will 
also be of particular value in pre¬ 
venting the spread of contagious 
disease The process can be used in 
hospitals, laundries, and dry-clean- 
mg establishments for sterilizing 
blankets, clothing, and othei ar¬ 
ticles that may come in contact with 
disease germs 

It works equally well with woven 
or raw fibers and with synthetic 
fibers made from proteins, such as 
the new fabric made from milk 
The process cleans, disinfects, and 
sterilizes without injuring the ker¬ 
atin which IS the basis of all the 
animal fibers It is an improvement 
on current methods in the dry- 
cleaning industry and makes use of 
Stoddard solvent, a petroleum dis¬ 
tillate of low flammability used in 
dry cleaning In the new process 
the solvent is heated 

The newly patented process is 
adaptable for removing oils and 
fats from raw wools and permits 
degreasing and sterilization in one 
operation 

GRINDER 

Grinda Locomotive Pins 
In Place 

The problem of refinishing loco¬ 
motive crank pins has been greatly 
reduced in time and expense by the 
Milwaukee Portable Locomotive 
Crank Pm Grinder, a product of 
Goetz-Voss Corporation The Al¬ 
uminum News-Letter says that this 
grmder is mounted directly on the 


crank pin, and does a precision job 
without the delay of disassembling 
the drivers and putting the pin in a 
lathe 

The grinder consists of a light¬ 
weight aluminum frame on which 
are mounted two grinding wheels 
and the necessary precision con¬ 
trols to resurface the pin without 
damage 

IODINE SHORTAGE 

Germany Feels the 
Pinch of the Blockade 

A CONSIDERABLE shortage of iodine 
has developed in Germany owing 
to curtailed imports caused by the 
blockade, and various measures 
have been adopted to restrict con¬ 
sumption and maintain supplies 
to meet indispensable requirements 

Germany is dependent upon for¬ 
eign sources for all of its iodine re¬ 
quirements Net imports expanded 
markedly in 1935, in consequence 
of a special trade agreement with 
Chile, to 228,500 kilograms from 
57,600 in 1934. Subsequent to 1935, 
however, imports contracted stead¬ 
ily, falling to 126,800 kilograms in 
1938, and 107,500 m the first seven 
months of 1939. 

Residues, solutions, and other 10- 
dine-containing industrial wastes 
of the pharmaceutical industry 
plants producing inorganic or or¬ 
ganic iodine-containing prepara¬ 


tions, and especially the photo- 
giaphic chemical industry, are con¬ 
sidered most prolific and advan¬ 
tageous sources for the recovery of 
iodine In the case o many waste 
and residue materials, recovery of 
98 or 99 percent is possible Such 
recovery might be uneconomic in 
normal peace times, but costs now 
are subordinated to the imperative 
need of stretching existing supplies 

PUNCTURE-PROOF 

Inner Tube for 
Combat Vehicle Tires 

One thing that puzzles the layman 
in viewing pictures of vehicles used 
m warfare, is the question of why 
their tires are not more often punc¬ 
tured The answer is that the usual 
type of pneumatic tire is often 
punctured in service by bullets In¬ 
deed, armies of the world have en¬ 
deavored to find some way of gain¬ 
ing the advantage of such non-solid 
tires and at the same time prevent¬ 
ing their destruction by enemy fire 
One of the ways of doing this is to 
make a sponge rubber tire This, 
however, has a number of disad¬ 
vantages, 

A new Bullet-Seal inner tube 
has been developed fqr the tires of 
war vehicles by the Seiberling Rub¬ 
ber Company, This tube has a 
double thickness of small cells 
filled with a plastic gum and Iming 
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the usual tube wall. The cellular 
structure prevents the plastic from 
being thrown to the outer periph¬ 
ery of the tire, keeps it evenly dis¬ 
tributed throughout the inner tube 
When a bullet penetrates the tire, 
the kneading action of the tire roll¬ 
ing over the ground kneads the 
plastic into the hole made by the 
bullet and effectively seals it Tires 
so equipped are said to have with¬ 
stood successfully a burst of shots 
from 30-caliber and 50-caliber 
machine guns. 

GERMICIDAL PAINT 

Aittiseptic and germicidal pamts 
have long been sought by re¬ 
searchers Foster D Snell recently 
stated that the use of oils to which 
chlorine or iodine have been added 
produces a paint which will kill 
the germ of typhoid fever and some 
others for nine weeks after paint¬ 
ing, and shows some but not com¬ 
plete killing power after six years 

FIRE WALL 

Mniiona oi 'Tir«-Walla" 

In Insulation 

Millions of microscopic fire-walls 
mixed m standard insulation con¬ 
stitute the newest challenge to 
flames which break out in one third 



Testinf flre-reUrdant insula¬ 
tion under blast of blow torch 


of a million American homes each 
year. The fire walls are minute 
flakes of vermiculite, a non-me- 
tallic mineral which has its origin 
in mica Researchers in the Fir-Tex 
laboratories developed a means of 
expanding the vermiculite flakes 
with heat, and then interlacing the 
flakes with wood fibers. 

The non-metallic mineral flakes 
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prevent the spread of flames by 
forming millions of fire-stops in 
every msulating panel. Partitions 
constructed with the new lath- 
board, covered with poultry wire 
and plaster, prevented the spread 
of fire from one room of a house to 
another for more than an hour A 
partition of this construction also 
supported its normal, sujier-im- 
posed weight during a fire for the 
same length of time 

FORGE-WELDING 

Heavy Welda Mode 
Easily qs Spot-Welds 

“P 

a ORGE-WELDING IS a new process 
of heavy-duty electric resistance 
welding for spot welding heavy 
steel and iron sections heretofore 
considered impossible to weld with 
conventional equipment. 

Resistance forge-welding con¬ 
sists, first, in applying pressure to 
the work, then, interrupted cur¬ 
rent, and, finally, super-imposmg 
a hammering action on the elec¬ 
trode Under high pressure and 
with sufficient heat, the surfaces of 
work are brought into such inti¬ 
mate contact that when additional 
' impact-pressure” and intermit¬ 
tent heat are applied, a forged weld 
of superior quality is obtained 

TRANSPARENT FABRICS 

Brltiah Procau 
IncreoBM Gloss 

A NEW process has been developed 
by Imperial Chemical Industries 
(England) for making fabrics 
transparent and impermeable to 
fluids, at the same time increasing 
their gloss The new process con¬ 
sists in impregnating the fabric 
with non-drying oil or semi-drying 
oil-modified polyhydnc alcohol 
polybasic acid resins in conjunction 
with urea-formaldehyde condensa¬ 
tion products It 18 claimed that 
the new process eliminates discol¬ 
oration and tackiness when fabrics 
are subjected to heat treatment for 
short periods of time, also that it 
imparts excellent flexibility, soft 
handle, freedom from cracking or 
powdermg and from objectionable 
tendermg. 

Dyed or prmted fabrics may be 
treated as well as undyed material 
The treated fabric may be sub¬ 
jected to a mechanical finishing 
treatment, and may be printed with 
a nitrocellulose lacquer or with a 


pigmented composition. The fab¬ 
rics may also be finished by ^ 
methods employed in the so-called 
“oil-silk” trade, such as coating 
with shellac, and material which 
has been treated locally may be 
finished by conventional processes 

PUMP 

Has Low SpmcL High 
Capacity For Water 

A PUMP which embodies an en¬ 
tirely new principle for pumping 
water, operates at the compara¬ 
tively slow speed of 1760 revolu¬ 
tions per minute, and will deliver 
water against a head of 200 feet or 
more, has been developed by the 
Peerless Pump Division of Food 
Machinery Corporation It can be 
furnished in multi-stage units when 
service requires it It is particu¬ 
larly suitable for wells at dairies 
small farms, country estates, indus¬ 
trial establishments, and so on. 

The operating motor is on the 
ground level A long connecting 
shaft projects downward to the 
actual pumping unit which is at 
the bottom of the well This unit 
IS the unique feature of the pump 



L«/(; Impeller unit ef the bifh- 
Uft pump described. Right i Sec- 
ttoual view of pump and mntor 


being described as a “helically con¬ 
toured rotor.” The rotating part is 
of stainless steel, and turns m a 
rubber stationary part having a 
similar shape which is called the 
Stator. Water is lifted in amounts 
ranging from 300 to 5000 gallons 
per hour, with lifts up to 1000 feet 
by what the manufacturer calls 
“hypocycloidal” action. 


2.56 
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corn INTO INDUSray 

Mrws that the Department of Agriculture will open 
a laboratory in Peoria, Illinois, for the stilSy of corn 
as an aid to defense implies an extension of work to 
industrialize corn which has been carried forward by 
many agencies for the past several years Corn is re¬ 
fined to create products that have dozens and dozens 
of uses aside from food, and now the possibility of us¬ 
ing it to make synthetic rubber, plastics, fibers, and 
motor fuel will be explored 

Last spring, yam, buttons, poker chips, and lami¬ 
nated boards, made from a com by-product, were 
exhibited at the National Farm Chemurgic Confer¬ 
ence, hence the possibilities sought by the Department 
are not remote. 

The by-product which has already produced the 
above mentioned articles is a protein, zein, which con¬ 
stitutes about 10 percent of the whole corn Its most 
practical use at the moment is for coating paper It 
resists scuffing and the penetration of greases and oils 
Zein films are tasteless, odorless, and non-toxic Hence 
they are useful for food containers Another use is in 
solid-color printing using aniline dyes. It is claimed 
that, using zein, fugitive dyes can be made more light 
resistant, that bleeding dyes can be made more resist¬ 
ant to water In a clear state, zem can be formulated 
to carry bronze and aluminum powders 

There is such a thing as a zein plastic which can be 
molded and, when combined with other resins, can be 
used for impregnating and laminating Still a labora¬ 
tory experiment is zein fiber made by extruding the 
protein in gelatinous form. It is claimed that its wet 
strength, elastic recovery, and abrasive resistance are 
better than those found in cellulose fibers 

The manufacture of synthetic rubber from corn 
would be highly desirable. With petroleum being used 
as a base for synthetic rubber, and corn being pushed 
as a source of alcohol for fuel to offset any possible 
shortage in petroleum, why not short circuit this per¬ 
formance by making the rubber from corn and leaving 
petroleum to serve strictly as a fueP 

THE VERSATILE BEAN 

Protein fibers are being derived also from soybeans 
Two companies have produced them in the labora¬ 
tory, when last heard from, one of the concerns was 
going ahead with a pilot plant for further experimen¬ 
tation. But this IS not the only particular which corn 
and soybeans have in common The soybean has be¬ 
come an industrial product with extraordinary ra¬ 
pidity and, if progress is maintained, it may yet nose 
out corn in relative importance, but this will take 
plenty of time and research. Oil frofti the beans goes 
into soaps, paints, and varnishes. The proteins in the 
meal can be made into parts for automobiles such as 
horn buttons, moldings, and small fittings, just like 
any plastic. Production of soybeans in this country 
hag multiplied 17 times m the past six years and is still 
expanding. Hence, as technological competition with 
com proceeds, so also does production of larger and 
still larger quantities of soybeans. 
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HIGH-SPEED CUTTING 

A new alloy on the market is especially designed for 
fabrication into cutting tools. It is significant on two 
counts It represents another Imk m the long chain 
of developments aimed at the speeding up of metal 
cutting operations, it calls for a smaller tungsten con¬ 
tent in its composition than is customarily found in 
high-speed steels. It does not fall within the classi¬ 
fication of the tungsten carbides or tantalum carbides 
in hardness or cutting capacity, but is an all-purpose 
tool for general machine shop use, and is competitive 
with existing high speed steels. 

Tungsten is one of those 17 strategic materials the 
use of which might be curtailed in event of real emer¬ 
gency, thus the new alloy is a real war-time product 
Its tungsten content is 5 percent as compared with 18 
popularly used, and, according to claims, the reduction 
in tungsten does not in any way impair cutting quali¬ 
ties nor the ease of handling during fabrication It can 
be fabricated in raw form or finished tool without 
special precautions Hitherto, low-tungsten, high¬ 
speed steels have been subject to severe carburization 
during the hardening process, hence special care had 
to be taken to avoid destroying the surface of the steel 
during processing. 

FLUORESCENT LAMPS 

Credit the fluorescent with one solution to a knotty 
lighting problem of modernization When additional 
lighting is desired and no increase in wiring is possible 
because conduits are imbedded in construction and 
cannot be replaced with larger sizes, fluorescent lamps 
will give more foot-candles per given amount of alter¬ 
nating current 

PERMANENT SUBSTITUTES 

Out of effort expended to find substitutes for stra¬ 
tegic materials may come products and processes 
superior in quality and lower in cost than those sup¬ 
planted , hence they will outlast the emergency period 
and win a permanent place in mdustry This explams 
why it IS good business to keep up-to-date with all 
new developments—it keeps one in front of the pro¬ 
cession. 

Packaging is one of the fields likely to be perma¬ 
nently influenced by current developments Now 
being sought are metallic substitutes for tin plating 
such as aluminum, silver, and tin-zinc combinations 
for can coatings There are also lacquers such as came 
to be used in beer cans Besides metals for packaging 
some interesting products are coming on the market 
which employ plastics and coated cardboards with 
and without re-enforcements Some will be seen on 
grocers’ shelves very shortly 

BERYLLIUM AGAIN 

This metal likes to step into the spotlight (See 
March 1940, page 142 ) A bill has been introduced to 
make it a strategic material subject to Government 
control, and reports have it that the War Department 
has tested the metal successfully for parts in the 
Garand rifle There’s a lot rumbling here and facts 
may come to light soon 

— H, SmiiU 
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What Are Pattee’s Caves? 

Are They the Remains of a Medieval Irish 
Monastery in New Hampshire, os is Claimed? 
HUGH O'NEILL HENCKEN, M.A.. Ph.D.. Litt.D. 

Curator o( European Archeology Peabody Uuaeum Harvard tJnlveralty 


I T IS now Widely realized that 
Columbus was by no means the 
first European explorer to investi¬ 
gate the continent across the At¬ 
lantic The Icelandic sagas tell of 
Norse navigators of about 1000 a d 
who visited North America, and it 
18 no longer seriously questioned 
that these stones contain a good 
deal of historical fact Claims have 
also been put forward for early 
Portuguese, Welsh, and Irish ex¬ 
plorers, but on much less secure 
grounds 

Especial interest has also at¬ 
tached to possible archeological 
traces left by these earliest trans¬ 
atlantic travelers But, up to now. 
though numerous discoveries have 
been reported, those acquainted 
with European buildings, inscrip¬ 
tions, weapons, and so on, of that 
time have either assigned the ob¬ 
jects to a much later date than that 
attributed to the early voyages or 
have suspected fraud Still, one 
never knows at what moment the 
first genuine discovery may turn 
up 

One of the most lecent claims of 
this kind has been put forward by 
the distinguished antiquary, Mr 
William B Goodwin, of Hartford 
Connecticut, who has suggested 
that a curious group of ruins 
known locally as Pattee’s Caves, 
near North Salem in southeastern 
New Hampshire, is an Irish mon¬ 
astery In his view this monastery 
would have been founded by sailor 
monks like those who settled in 
Iceland before the Norse occupa¬ 
tion in the latter part of the 9th 
Century,’ 

The largest ruin, marked B in 
both plan and drawing, appears to 
be the cellar-hole of a New Eng¬ 
land farm house Around it are 
remains of numerous rough ma- 


iTh« wrltar ts greatly Indebted to Mr Ooodwln 
w every kind of awletance In examining these 



represent a pre'Oolumblan aettlement 
tnclanA Quarttrly Vol XII, pp 439-442 


2S8 


sonry buildings with only a few 
patches of mortar Some are sub¬ 
terranean or semi-subterranean 
and are roofed with huge flat 
stones The walls also contain 
many big stone blocks 

The most remarkable structure 
is the so-called “Y-Cavern” 
(marked “Underground Passages” 
on the plan), a narrow, branching, 
subterranean passage lined with 
stone walls, roofed with flat slabs 
and provided with numerous 
niches and a long dram Close to 
the Y-Cavern is a large flat stone 
marked S on the plan Around its 
upper surface a little way from 
the edge there is cut a narrow 
channel with an outlet at one end 
obviously designed to catch and 
drain off some liquid It has been 
called the Sacrificial Stone, 
though, needless to say, sacrifices 
requiring such equipment can 
hardly be associated with the 
ritual of the Church' Comparison 
is suggested with the old New Eng¬ 
land lye-stones These have such 


channels, though much smaller in 
diameter; a hogshead of ashes 
used to be put in the middle and 
water seeped through to wash out 
the lye. Possibly the Sacrificial 
Stone may be something of this 
sort. But to interpret Pattee’s 
Caves as a whole is very difficult 
They might conceivably have 
served as the out-buildings of a 
farm, but their size and number 
seem out of all proportion to the 
house which is known to have 
stood at the point B from 1832 to 
1855, and which was not large 

T he idea that the site was really 
an Irish monastery as old as the 
9th or 10 Century, ad, has been 
suggested by a series of references 
in the Icelandic sagas to a country 
across the ocean called White 
Man’s Land or Ireland the Great 
These sagas are long prose histones 
of the Norwegian families who be¬ 
gan to settle in Iceland in the 9th 
Century, but they were not com¬ 
mitted to writing before the mid¬ 
dle of the 12th Century Some of 
them describe undoubtedly his¬ 
torical voyages to Wmeland the 
Good (North America) about the 
year 1000 In these stories also oc¬ 
cur the references to White Man’s 
Land or Ireland the Great Thi.s 
place was said to he west of Ire¬ 
land, and there are hints that it 
was known to or occupied by Irish¬ 
men On the whole, however, the 
accounts of White Man’s Land or 
Ireland the Great may be consid¬ 
ered as folk-lore rather than his¬ 
tory 
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A panoramic drawing of the same group of structures. The letters correspond in each illustration 


The view that the site was really 
an Irish monastery was also sug¬ 
gested by the presumed like¬ 
ness of Pattee’s Caves to certain 
ancient structures in Ireland Now, 
in Ireland, as in many other parts 
of Europe, there are early stone 
buildings of several kinds and of 
several different periods But, de¬ 
spite a few superficial and gen¬ 
eralized resemblances, the caves 
are not closely comparable to any¬ 
thing in Europe If one examines 
Irish monasteries of the early pe¬ 
riod, one finds that there are four 
features common to most of them 
surrounding walls called cashels, 
small rectangular churches, round 
towers, and numerous contempo¬ 
rary graves often accompanied by 
inscribed and ornamented tomb¬ 
stones Not one of these occurs at 
Pattee's Caves. It is also safe to 
say that the New Hampshire site 
differs equally widely from Norse 
sites It may further be added that 
the caves bear equally little re¬ 
semblance to anything ever built 
by Indians 

What can local history tell us of 
these ruins’ One occupant is in¬ 
deed fairly well known. He was a 
somewhat dubious character called 
Jonathan Pattee, who committed 
a robbery about 1826 and eluded 
search by fleeing to this place 
About 1832 to 1835 he built the 
farmhouse whose cellar-hole is 
shown here as B in the drawing and 
plan, and here he lived with his 
large family until his death in 
184fi. In 1855 the house was burned 
down and shortly afterward the 


site was used as a stone quarry 
Tradition also can add something 
to historical fact, though as is often 
the case, it complicates rather than 
clarifies the issue The people of 
North Salem, including some of 
Pattee’s descendents, concur in 
ascribing all the buildings to Pat- 
tee himself But one of Pattee’s 
sons is known to have said that 
his father did not build the struc¬ 
tures, but “improved” them This 
expression might mean in old New 
England usage merely “occupied 
and kept up ” Both of these tradi¬ 
tions may contain a part of the 
truth. 

M r Goodwin, mentioned earlier, 
has done much to excavate and 
repair the Caves and in the course 
of this work a quantity of broken 
china and other objects dating be¬ 
tween about 1790 and 1850 has 
come to light Assuming that the 
Pattee family probably arrived 
with some old or second-hand 
household equipment, these frag¬ 
ments are probably the remains 
of their possessions, or possibly in 
a few cases those of some imme¬ 
diate predecessor on the site. But 
despite suggestions to the contrary, 
nothing has turned up to indicate 
early Europeans. 

There is, nevertheless, one find 
that may indicate that at least a 
part of the Caves was built before 
Pattee’s time. Behind structure A 
there is a white pine stump 27 
inches m diameter which appar¬ 
ently started to grow after struc-. 
tore A was built. The stump is 


now so rotten that its rings cannot 
be counted, but a comparison with 
the diameter and number of rings 
of other newly cut pine stumps in 
the vicinity leads to the very gen¬ 
eralized conclusions that probably 
the tree began to grow before Pat¬ 
tee’s arrival in 1826, also that it 
IS highly improbable that it began 
to grow before the Mayflower ar¬ 
rived in 1620. Hence the stump 
suggests that structure A may have 
been built before Pattee’s time In¬ 
deed, this might explain why Pat¬ 
tee went there in the first place 
when he was a fugitive from jus¬ 
tice But it certainly does not prove 
that Pattee’s Caves were built prior 
to the white settlement of New 
England in the early 17th Century 
Hence one is forced to the conclu¬ 
sion that they were built after the 
while settlement. 

Who, then, could have built Pat¬ 
tee’s Caves and why? None of the 
objects found by Mr Goodwin 
seems to be older than 1790 The 
age of the white pine stump, which 
seems to be later than structure A, 
IS not necessarily inconsistent with 
this, since it can be fixed only 
within broad limits But it would 
indicate that perhaps at least 
structure A was built before—but 
not very long before—Pattee’s ap¬ 
pearance in 1826. 

Pattee, aided by his numerous 
family and perhaps a team of oxen, 
would have had no special diffi¬ 
culty in building the caves. What 
he built them for is another mat¬ 
ter. The people of North Salem say 
that he was crazy. 
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Blind Landing 

Exhaustive Tests Show Effectiveness of 
System Being Installed at Six Airports 

ALEXANDER ELEMIN 


A s a result of competitive bid¬ 
ding, and technical examina¬ 
tion by the National Academy of 
Sciences, the blind landing system 
of the International Telephone 
Development Company has been 
accepted by the Civil Aeronautics 
Board, and is being installed at six 
of the principal airports of the 
United States La Guardia, New 
York, Municipal Airports at Chi¬ 
cago, Cleveland, and Kansas City, 
Mines Field, Los Angeles and 
Meacham Field, Fort Worth If 
this blind landing system pioves as 
effective in service as it has m ex- 



radio field patterns produce 
the runway localizer course 

haustive tests, oui airlines will be¬ 
come almost “weatherproof ” 

Radio navigation, with radio 
ranges, markers, radio compass, 
and so on, has been available for a 
number of years It makes it pos¬ 
sible for a transport plane to fly to 
the vicinity of its destination under 
almost any weathei conditions 
The more difficult problem is that 
of actually landing the airplane 
safely under conditions of low visi¬ 
bility In radio navigation, low 
frequencies have proved fairly 


satisfactory. In blind-landing sys¬ 
tems. however, high frequencies 
of the order of 75 megacycles are 
supreme and indispensable 

Why are short waves so over¬ 
whelmingly preferable to long 
waves’ The reasons are clearly 
defined With short waves, static is 
reduced to a minimum High direc¬ 
tivity IS an absolute requirement, 
and the radio signal must not be 
disturbed by ground irregularities. 
It IS only the ultra short waves that 
seem to be almost immune to the 
presence of power lines, rivers, 
mountains, and othei irregularities 



Cross Pointer Indicator 


on the surface of the earth An¬ 
tenna arrays are much cheaper and 
smaller with short than with the 
long radio waves 

The main requirement of the 
blind-landing system is to provide 
a well-defined radio path, easy to 
locate, and one that will guide the 
aircraft m a natural glide to the 
approach end of the runway To 
give the pilot ample time to orient 


the airplane in preparation for the 
landing, he should be able to locate 
the glide path some distance from 
the airport. The pathway meeting 
these requirements is analogous to 
a long chute sloping towards the 
airport. The pilot's task is to keep 
the landing wheels within the 
chute and on the floor of the chute, 
so to speak. Such a chute is pro¬ 
vided by a path of constant electric 
field intensity beginning at a point 
about five miles from the airport 
boundary. A glide-path transmit¬ 
ter at the airport furnishes the 
ultra high frequency power for 
this service and a specially de¬ 



ment for nse in one direction 

signed transmitting antenna estab¬ 
lishes the constant field intensitj 
along the path 

The sides of the chute, providing 
lateral guidance, are given by 
overlapping radio fields A runway 
localizer transmitter and antenna 
installation is located off the end of 
the runway at the airport. Two 
overlapping horizontal field pat¬ 
terns produce the localizer course 
Each pattern is modulated with a 
different audio frequency and the 
course which the ship follows lies 
m the overlapped region where a 
signal of equal intensity is received 
from each pattern. 

To take advantage of the path of 
constant field intensity and of the 
runway localizer, the pilot need 
only watch a Cross Pointer Indica¬ 
tor instrument m his cockpit. The 



General Impression of the blind landing system 
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vertical needle provides him with 
lateral guidance. The horizontal 
needle Indicates altitude relative 
to the glide path. The pilot has only 
to control his ship so that the two 
needles are at right angles to one 
another to make a perfectly nor¬ 
mal glide. 

For further help to the pilot, 
two beacons are provided, located 
on the ground along the glide path, 
each projecting a narrow radio 
beam straight upward, to be re¬ 
ceived by the pilot as he passes by. 
One beacon is located two miles 
from the airport boundary and the 
other IS at the airport boundary. 
The inner and outer marker bea¬ 
cons provide both audio and visual 
indications for the pilot. The gen¬ 
eral arrangement of the blind¬ 
landing system is shown in our il¬ 
lustrations. In one of them there is 
shown a typical layout of the four 
transmitters relative to the run¬ 
way as installed for a single land¬ 
ing direction An airport can be 
equipped for any number of land¬ 
ing directions but the maximum is 
ordinarily four. 

• • • 

AUTOGIRO 

One of our photographs shows the 
new Pitcairn direct-take-off auto¬ 
giro achieving its remarkable ini¬ 
tial “ 3 ump-off” The giro was 
placed about eight feet from two 
poles, 17 feet in height, which were 
interlaced with ribbons like a 
steeplechase hurdle The path of 
the machine in space is indicated 
by the broken line. 

The PA-36 is not only of the 
direct-take-off type, but also of 
the direct control type, in which 
control is achieved by tilting the 
rotor fore-and-aft or laterally, so 
that perfect control is available 
even when the giro has no forward 
speed While direct control offers 
many advantages, bumps and other 
conditions, in earlier designs, 
transmitted rotor loads somewhat 
unpleasantly to the pilot’s stick 
These difficulties have now been 
removed by placing the axes of 
the flapping hinges close to the 
center of rotation. 

The technique of the take-off is 
of considerable interest. Before 
the jump, through a hydraulic sys¬ 
tem, a single control lever locks 
the wheel brakes, sets the rotor 
blades at zero pitch, and engages 
the rotor clutch for power trans- 
misaion to the rotor. Then the pilot 
advances the throttle, and since 


Above. The PA-36 antoglro, 
showlnc enatne oompartment 
with cover removed. Belov i 
Line shows vertical take-off 



the blades are at zero pitch and in 
the position of minimum drag, 
they are over-revved to some revo¬ 
lutions per minute By the use of 
the same hydraulic device, the 
rotor blades are then set at their 
normal pitch, the transmission 
clutch IS disconnected from the 
rotor, and the forward propeller 
receives a greater torque The 
rotor, now at lifting pitch but with 
a speed exceeding normal, exer¬ 
cises a lift greater than the weight 
of the aircraft Hence the jump, 
which continues until the blades 
have lost kinetic energy and speed, 
with rotor turning at about 170 
revolutions per minute 

An interesting feature of the 
new machine is a fairing of rub¬ 
berized fabric which covers the 
hub and blades, reducing hub drag 
and eliminating end losses at the 
blade roots The, blades may be 
folded back over the horizontal 
tail surfaces of the machine on the 


ground, to reduce hangar space re¬ 
quired or to permit the machine to 
be driven down a highway. 

Our second photograph indicates 
the general mechanical arrange¬ 
ment of the machine The 175- 
horsepower air-cooled Warner en¬ 
gine IS placed behind the two 
occupants so as to improve vision 
and facilitate installation of the 
ground drive A drive shaft from 
the engine to the propeller passes 
forward on the side of the cabin 
There are clutches for the front 
propeller, for the rotor starter, and 
for the ground drive —A K. 

SAFETY 

When Tokinq-Oil 
From Sand 

W E have often quoted from the 
Engineering News Letter of Aero 
Insurance Underwriters. Jerome 
Lederer, Chief Engineer of this 
company, has now become Director 
of the Safety Bureau of the Civil 
Aeronautics Board, and we con¬ 
sider this a magnificent appoint¬ 
ment The last News Letter writ¬ 
ten by Mr Lederer contains as 
usual at least one useful tip for 
flying safety Thus, he points out 
that revving up the engine on 
beaches or gravel surfaces results 
in a sand blasting of the blade, as 
small stones, sand, and so on, are 
sucked up into the airscrew 
Therefore, the engine should be 
revved up on an area free from 
gravel. If take-off must be made 
from sandy or gravel areas, the 
sand blasting effect can be reduced 
by opening the throttle slowly so 
that the increasing forward speed 
counteracts the suction from the 
increasing revolutions—A. K 
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Plastic Metals 

New Knowledge Provides Science with Bet¬ 
ter Answers about Metals' Inner Nature 


SIDNEY I. FRENCH 

Aaoloiant Profewor of OhMniaCry 


W E LIVE in an age of modem 
plastics There are plastic 
buttons, plastic door-knobs, plas¬ 
tic combs and plastic clothes, there 
are plastic toys and plastic dinner- 
ware, plastic pens and plastic ra¬ 
dios. With all these remarkable 
products we are likely to overlook 
the greatest plastic of them all— 
one known to man since time be¬ 
gan—the plastic metals Old as 
these plastics are, it is only in re¬ 
cent times that we have begun to 
understand the true nature of their 
plasticity and its control What 
are some of the properties of these 
plastic metals? 

To find this out let us enter the 



Figure 1. Left Diarrmnunatlc U* 
lustration of crystal block struc¬ 
ture of a metal crystal. Right 
The crystal blocks echelonned 

G-man’s world for a brief moment 
A murder has been committed 
Officers at the scene of the crime 
pick up an empty revolver It is 
evidently the gun with which the 
crime was committed, but whose 
gun’ The weapon is carefully ex¬ 
amined for identification marks 
but the registration number has 
been laboriously filed out by the 
clever criminal 

Clever? No' The criminal has 
wasted both time and energy The 
gun IS taken to an expert metal¬ 
lographer who quickly swabs the 
filed spot with a suitable etching 
agent In a moment the hidden 
numbers reappear once more The 
magic of the etch has done its 
work, the numbers are read and 
the first step m the solution of the 
crime is well started. 

What IS the story back of this 
magical production of numbers 


where there were none before’ 
Why does a simple acid solution 
produce numbers on a smooth 
piece of metal’ It is all part of the 
story which the metallurgist calls 
the work-hardening of metals It 
IS a story of plasticity 

A friend of mine is an amateur 
silversmith, and a good one at that 
He tells me that, as he hammers 
away at his silver, shaping his ob- 
jet d’art, the metal gradually be¬ 
comes hard and brittle Soon he 
must stop and heat up the object, 
not to its melting pomt nor even 
till it softens, but merely to about 
400 degrees, Fahrenheit, where¬ 
upon the silver becomes pliable 
and ductile once more So he goes 
alternately hammering and heat¬ 
ing till the object is finished True 
there seems to be little connection 
between silversmithing and restor¬ 
ing the registry numbers of a gun 
with an etching agent, neverthe¬ 
less, both are phases of the same 
process, the work-hardemng of 
metals 

The questions the scientist is 
seeking answers to are, first, what 
causes metals to harden and be¬ 
come brittle when they are worked 
or hammered in the cold, and sec¬ 
ond, why does mere moderate 
heating cause these same metals 
to regain their plasticity once 
more’ Until recently, science has 
been able to offer no explanations 
beyond the mere statement that 
it IS “the nature of the beast” to 
behave as it does. Now, however 
better answers are being found av 
science probes mto the intimate 
structures of metals 

It has long been known that 
* metals are made un of tiny crys-^ 
tals which can be observed under 
the microscope in a properly pre¬ 
pared specimen. Beyond and with¬ 
in these tiny crystals, where the 
microscope cannot penetrate, lie 
most of the answers to work- 
hardening. Each microscopically 
visible crystal is, in turn, made up 
of myriads of infinitely smaller 
“crystal blocks” or units, whose 
structures can be mferred by their 


effects upon the deeply-penetrat¬ 
ing X-ray Even then we have not 
reached the ultimate sub-dlvision 
of the crystal, which is the infini¬ 
tesimally tiny atom. These atoms 
are the single bricks, just as the 
crystal blocks are the stones, and 
the microscopic crystals are the 
skyscrapers of this tiny crystal 
world. Just as the stories of a sky¬ 
scraper rest upon one another in 
uniform pattern, window above 
window, so too, these crystal blocks 
rest upon one another, atom above 
atom, in rows and columns, in reg¬ 
ular pattern throughout the entire 
crystal (Figure 1, at left) 

Another analogy the atoms are 
the soldiers of a mighty company 
lined up in columns of fours With¬ 
in the company are the squads, 
each squad of eight representing 
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Figure 2- Illustratinr elastic de¬ 
formation. Left- Moderate pres¬ 
sure, atoms stay within recall. 
Right A permanent deformation 


a crystal block, a unit m its own 
right, but nonetheless an integral 
part of the greater unit Each atom 
is aimed with others of his block 
and each block is alined with all 
others of the entire crystal This 
IS the perfect crystal seldom found 
in practice 

Withm the framework of the 
company, each squad exercises a 
certain degree of mdependence 
There is an old formation in mili¬ 
tary circles called marching in 
echelon At the given command 
each squad leader moves his squad 
obliquely to the right (or left) till 
it overlaps the squad ahead The 
column is said to be echelonned in 
depth This is just the sort of thing 
that happens when great pressure 
IS placed on a metal crystal Each 
crystal block slides past its neigh¬ 
bor till the whole crystal is eche¬ 
lonned in depth (Figure 1, right) 
The scientist calls it plastic de¬ 
formation. If, however, the pres¬ 
sure 18 moderate, there may be no 
shppmg beyond recall, but only a 
warping of atoms from their orig¬ 
inal positions When the pressure 
is released, the atoms spring back 
into formation once more and the 
crystal is intact (Figure 2, left) 
This is called elastic deformation. 

It is a well-known fact that tall 
buildings lean out of almement 
durmg strong wind, yet return 
promptly to normal position when 
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the wind subsides, a good example 
of the elastic deformation of the 
metal framework. But suppose the 
construction were such that each 
story were simply set loosely upon 
the one below. Then it might be 
possible to move each story over 
(provided the building didn’t fall 
down) till an upper window stood 
directly above a window which 
was formerly one space to the 
right. This 13 the sort of thing the 
scientist means when, in referring 
to metal crystals, he speaks of 
plastic deformation (Figure 2, 
right). 

While all this may offer a suit¬ 
able explanation of why metals 
may be flattened or drawn, it of¬ 
fers no explanation of why they 
harden and become brittle in the 
process It is here that science 
steps in with its theories, none of 
which can yet be finally verified 

One theory of work-hardening 
picsumes that in the slipping of 
crystal blocks past one another, 
atoms from the surfaces of each 
are torn loose, to be scattered in¬ 
discriminately along the slip- 
planes between the blocks These 
mixed atoms, forming what the 
scientist likes to call an amorphous 
state, act as a sort of atomic glue 
causing the blocks to stick together 
(Figure 3, left) The farther the 
blocks are shoved, the greater is 
the accumulation of this atomic 
glue and the greater becomes the 


resistance to further slip If the 
pressure is too great the crystal is 
ruptured between blocks, tearing 
the metal apart 

A second theory explains the 
phenomenon in a somewhat dif¬ 
ferent way As the blocks slip over 
one another, tiny fragments are 
torn loose to lodge along the slip- 
planes Crystal blocks under great 
pressure break on the crystal frag¬ 
ments which have so effectively 
sanded their smooth gliding planes 
fFigure 3, center). 

Still a third theory gives an¬ 
other answer to the problem It 
assumes that, in the process of 
slipping, the blocks themselves be¬ 
come bent and corrugated (Figure 
3, right). Try to slide two pieces 


of corrugated iron over one an¬ 
other m a direction at right angles 
to the ridges and valleys and you 
have the virtual answer which this 
theory, known as the lattice dis¬ 
tortion theory, gives to the prob¬ 
lem As slipping progresses, the 
blocks become more distorted till 
further slipping is impossible. The 
limit of plastic deformation is 
reacted. 

»HUS far, we have considered only 
^ a single microscopic crystal. In 
even a small piece of metal, how¬ 
ever, there are thousands of these 
crystals, each, by chance, with its 
crystal blocks lined up in different 
directions, at all possible angles to 
abutting crystal neighbors (Figure 
4, a) It IS like a jumbled pile of 
glass bricks, except that there are 
no empty spaces Suppose we shove 
the pile of glass bricks. Some are 
pushed forward, some push then 
neighbors sidewise, or even back¬ 
ward So it IS with a pack of metal 
crystals when pressure is put on 
the metal some crystal blocks 
slide in line with the pressure, 
these in turn force the blocks of 
abutting crystals to slide sidewise 
up, or down (Figure 4, b) The 
final net result of this jumble of 
slides is the same whether the 
pressure is a push, a pull or a ham¬ 
mer stroke, each crystal block is 
forced to its limit of plastic defor¬ 
mation Then the metal breaks 


Yet, after heating, the metal is 
once more pliable without having 
lost the form into which it has 
been hammered. What happens to 
restore the pliability’ 

It was noted earlier that the 
striking tendency of the atoms is 
to line up in rows and columns, 
even when crystal blocks are 
shoved past one another. But this 
does not always happen Often, an 
unhappy atom in the face of one 
block is forced to stop midway be¬ 
tween two atoms of an adjacent 
block Like the unfortunate neu¬ 
tral—between two nations at war 
—this atom strives to get into two 
positions at one time. Also, like 
the neutral, it is under a high state 
of strain But the pressure from all’ 


sides is too great, the atom cannot 
move, the strain remains (Figure 
5) On the surface of the metal 
however, the case is different 
there is no external pressure and 
misplaced atoms can line up in the 
nearest row. The surface strain is 
relieved 

Now we are ready to solve the 
apparent mystery of the gun reg¬ 
istry numbers. These numbers are 
stamped into the gun under high 


(a) (b) 

Figure 4. Drawing (a) shows 
normal crystal structure, blocks 
lined up In different directions. 

(b) shows effect of cold working 

pressure Filing has merely re¬ 
moved the unstrained surface 
around the numbers but it has not 
affected the deeply strained cry- 
tals below the numbers The etch¬ 
ing agent removes a thin layer 
above the strained crystals and 
then attacks the crystals them¬ 
selves—attacks them more vigor¬ 
ously than the unstrained neigh¬ 
boring crystals Hence, the strained 
crystals underlying the number' 
are most deeply etched and the 
numbers are reformed 

A metal under internal strain i' 
a far from satisfactory product 
The first job of heating is to relieve 
this strain Atoms, even misplaced 
atoms in metals, are constantly in 
rapid vibiatoiy motion, the higher 
the temperature, the greater the 
vibration There comes a point in 
the heating of a metal when the 
vibration of the atoms is so great 
that, in spite of the internal pres¬ 
sure, misplaced atoms can swung 
themselves back into line once 
more This heating, the metallur¬ 
gist properly calls stress relieving 
or recovery The misplaced atom' 
have recovered their rightful po¬ 
sitions The temperature required 
for this process is not high Indeed, 
some metals “recover” at room 
temperature This simply means 
that they do not harden or become 
brittle when worked, for their 
atoms spring back into place as 
soon as the working stops Tin and 
lead are among such metals 

Simple recovery, however, does 
not restore pliability to the metal 
The crystals are still elongated and 
distorted, as can well be observed 



Figure }. Left. Illustratini:, dUcraminatfcally as before, the “atomic glue” 
theory. Center The frarmentatlon theory. Right. The corrmration theory 
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under the microscope If the metal 
is heated somewhat hotter, a pro¬ 
found change, which can be fol¬ 
lowed with the microscope, begins 
The distorted, elongated crystals 
begin to disappear, to be replaced 
by new, small, well-formed crys¬ 
tals. The amorphous atomic glue, 
the angular, braking fragments, 
the roughened corrugated crystal 



Figure }• Illastratlnc one cause 
of internal strain: atoms which 
“can't make up their minds.” 
They do when the heat is put on 

blocks have been swallowed up in 
the new crystals New glide planes 
have been formed Once more the 
metal is willing to be flattened, 
drawn, or pulled to the limit of its 
plast-ability 

Thus does a metal pass through 
the phases of work-hardening and 
annealing A knowledge of plastic 
limits, of recovery temperatures, of 
recrystallization temperatures, is 
of the utmost importance to the 
practical worker in metals He 
knows them by instinct But the 
scientist IS interested in more in 
the factors that motivate and pro¬ 
mote these unique and fascinating 
changes in metals He has learned 
much and he has much yet to 
learn As he answers the whys of 
metal behavior, the ancient art of 
metal working turns into the mod¬ 
ern science of plastic metals 


LESS FRICTION 

Barium Film Lubricates 
Bearing In A Vacuum 

A DISCOVERY that a metal film may 
be used to lubricate bearings in a 
vacuum where ordinary lubricants 
are useless is reported in the Sep¬ 
tember issue of the Journal oj 
Applied Physics by Zed J Atlee, 
Jack T Wilson, and James C Fil- 
mer, engineers of the General Elec¬ 
tric X-Ray Corporation 

Vaporizing metallic barium to 
place a film on the steel ball bear¬ 
ings of a rotating anode target in 
an X-ray tube greatly reduced the 
friction, they reported Rotating 
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anode bearmgs m X-ray tubes used 
for high power, high speed diagnos¬ 
tic work have been operated hith¬ 
erto without lubrication 

Use of the barium as a lubricant 
made possible a tube which not 
only operates much more quietly 
but also is one in which the bearing 
life IS much longer. A number of 
other metallic films were found to 
have possibilities as lubricants but 
barium proved to be the most suc¬ 
cessful. 

In one experiment an anode 
bearing was observed to have a 
sound level of 87 decibels, a speed 
of 3100 revolutions per mmute, and 
a coasting time of 12 seconds The 
barium film was then applied In 
30 seconds the sound in the same 
bearing was reduced to 68 decibels 
while the speed rose to 3560 revo¬ 
lutions per minute and the coasting 
time rose to eight minutes 

Under the normal operating tem¬ 
peratures of the X-ray load, the 
film will effectively lubricate an 
anode bearing for 50 to 100 hours 
of rotation. 

"OIUNG" OIL 

Waor-Prevantton by Maona ol 
Addition Agents 

The wear-prevention qualities of 
lubricating oil can be multiplied as 
much as 17 times by the addition 
of two groups of chemical agents, 
scientists of the Emeryville, Cali¬ 
fornia, laboratories o' the Shell 
Development Company recently 
reported to the American Chemical 
Society 

“There are two major groups of 
agents,” these research workers 
said, “which, when added to lubri¬ 
cating oil, are able considerably to 
reduce wear These two groups 
have quite different functions 

“The first group consists of or¬ 
ganic compounds whose molecules 
take the form of long threads which 
are able to attach themselves by 
chemical forces, arising from the 
special structure of the molecules, 
to the surface of the metal. These 
compounds greatly increase the» 
tightness with which a film of oil 
IS held between the moving metal 
surfaces, even under high loads. 

“However, the favorable effect 
of such agents is lost unless the 
metal surfaces themselves are 
highly polished and maintain their 
high polish in service. Even the 
best polish attainable by mechani¬ 
cal means leaves the surface cov¬ 
ered with microscopic irregulari- 
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ties or roughnesses, and it is in the 
removal of these that the second 
tjrpe of addition agent finds its use¬ 
fulness. 

“Addition agents of the second 
type have the property of combin¬ 
ing, under the influence of the heat 
generated by the rubbing surfaces, 
with the surface layer of the metal 
to form low meltmg alloys. The 
result IS that when the tiny hills on 
the surfaces become engaged with 
each other, isolated spots of very 
high temperature are produced at 
the points of contact which cause 
the surface layer of low-melting 
alloy to melt and flow just at those 
points where the hills come into 
contact 

“These chemical polishing agents 
are so chosen that the whole sur¬ 
face of the metal does not melt, nor 
even grow hot, but only the minute 
projecting roughnesses In this way 
the surface of the metal is polished 
to a high degree while in motion 
and by virtue of its motion 

“Laboratory tests using highly 
sensitive apparatus, capable of re¬ 
producing wear measurements 
within an accuracy of 1 percent, 
have shown that the wear proper¬ 
ties of a highly refined white oil, 
for example, can be improved ten 
times by the addition of the chemi¬ 
cal polishing agents alone When 
both polishing and ‘film holding’ 
agents are used this factor has been 
mcreased to 17 times ” 

SOUND ENERGY 

NoIm Speeds Chemical Reaction 

Sound, without assistance from 
any other source of energy, can 
speed up the rate at which a chem¬ 
ical reaction takes place. Dr. Wal¬ 
ter C. Schumb of Massachusetts 
Institute of Technology has re¬ 
ported to the American ChemicaJ 
Society 

Although it has been assumed by 
scientists that an intense sound has 
an accelerative effect on certain 
chemical reactions. Dr. Schumb is 
the first to prove that this increase 
in activity takes place because of 
the noise, as such, and not because 
of heat energy transmitted by me¬ 
chanical vibrations. 

Dr. Schumb and Mr. Edmund S 
Rittner showed that sound energy 
produced by a rapidly vibrating 
nickel tube partly immersed in a 
solution is able, of itself and apart 
from any thermal effect, to hasten 
the spe^ of a chemical reaction. 
They carefully balanced out the 
heat effects resulting from the rae- 
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chanical vibratioh of the solution 
so as to be able to establish the 
reality of the effect of the sound 
per se. 

“We wdre not at this time at¬ 
tempting to widen the scope or 
applicability of this form of energy 
or to find new uses of the vibrating 
unit,” Dr Schumb says. “Many 
such applications have been re¬ 
ported hitherto, such as the partial 
sterilization of milk, the prepara¬ 
tion of various kinds of emulsions, 
including photographic emulsions, 
and the bringing about of certain 
oxidation processes The physical 
erosion of metal brought about 
when a liquid and a metal are in 
relatively rapid motion with re¬ 
spect to one another, as in the pit¬ 
ting of ship propeller blades, pump 
Impellers, and hydraulic turbines, 
18 of practical importance and has 
been studied with the same type of 
apparatus ” 

STRAIN GAGE 

Small Device Permlfai 
Study of Moving Parts 

Stress and stress distribution in 
such structures as the complicated 
members of airplanes, automobiles, 
railroad equipment, and bridges 
may now be determined and ana¬ 
lyzed by a new strain gage This 
device makes use of the fact that 
strain changes the electrical re¬ 
sistance of metallic conductors It 
combines the accuracy of the test¬ 
ing laboratory with simplicity, con¬ 
venience, and reliability It is 
simply cemented to the member to 
be studied, has no clamps, no mov- 
mg parts, no inertia distortion, and 
no hysteresis Once in place, a 
strain gage may be left permanent¬ 
ly installed for months during 
which a complete study of the part 
on which it IS attached may be 
made. 

The SR-4 Metalectnc strain gage 
IS simply a small grid of specially 
selected metallic conductors, its 
overall dimensions are % by 1% 
by V4 mches. It may, therefore, be 
installed in places inaccessible to 
other forms of stress analyzers. In 
the accompanying photograph, the 
brass bar shown screwed on top is 
used merely for rigidity and is re¬ 
moved once the strain gage has 
been cemented into place 

This new gage is particularly 
suited to machinery operating at 
high speeds because it has no de¬ 
tectable inertia effects and has been 
tested at frequencies of ovCr 30,000 
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An SR-4 strain gage 





strain rosettes 

cycles per second, with no indica¬ 
tion as to any upper limit to the 
response 

An indication of the wide range 
of application of the Bonded Metal- 
ectric method of strain measure¬ 
ment is in Its application to the 
two-dimensional strain rosette 
problem The strain rosette is a 
highly simplified instrument which 
is cemented as a unit to the surface 
under investigation It contains 
four gage lines at 45-degree angles 
to each other, each of %-inch gage 
length By connecting, in turn, the 
loads from the rosette to the control 
box, the amounts and directions of 
the pilncipal stresses (axes of the 
stress elipse) of any surface can be 
accurately and rapidly determined 

SCAVENGERS 

Gold Fish Do a lob 
For RoBoarcb 

Three gold fish, costing 30 cents, 
have been put to work in General 
Electric’s plastics research labo¬ 
ratory, doing the work which took 
seven hours’ time of a chemist each 
week Since the fish find food in 


the work they do, the upkeep or 
maintenance is without cost. 

A large glass jar is used in the 
laboratory for keeping a constant 
temperature bath for measuring 
viscosity in plastic materials. The 
inside of this jar had a tendency to 
collect scum, making the glass 
opaque Since it was necessary to 
make frequent observations of 
what took place in glass tubes in¬ 
serted into this bath, the jar had to 
be emptied once or twice a week 
and scoured The scum stuck, and 
it was a tedious job to clean it 
Different acids were tried, but they 
didn’t work Then three gold fish 
were put into the jar They took to 
the scum like a kitten takes to 
milk, and within two or three 
days the scum had all disappeared 
That was three months ago, and 
since that time it has not been nec¬ 
essary to clean the bowl 

DISAPPOINTED 

Prospector Finds Remarkably 
Fine Mineral; Shrugs 

When a Mexican prospector in the 
southwest stumbled on a vein of 
vitreous material, he leased the 
deposit to others, since this was not 
the material for which he was look¬ 
ing That vein has turned out to 
be one of the biggest calcite de¬ 
posits ever discovered Around the 
borders of the schist, crystals of 
calcite up to IVi feet across grew 
out into the clay bed 

Nothing like this had been dis¬ 
covered since the opening of the 
Iceland spar mine at Helgustadir 
When the operators of the new do¬ 
mestic mine approached Bausch & 
Lomb, largest user of optical grade 
calcite, the company contracted to 
take the entire output of optically 
suitable crystals The result has 
been spectacular More than 500 
pounds of fine spar crystals were 
taken out within a period of three 
months Imported crystals have 
averaged between two and four 
ounces and not more than 200 or 
300 pounds a year have ever en¬ 
tered the United States none in 
late years The new source, the 
first of any consequence found in 
America, adds additional protec¬ 
tion of the optical industry 

The most important use of cal¬ 
cite is in the construction of Nicol 
prisms which are used m many 
scientific instruments designed both 
for laboratory purposes and as an 
aid to industry in checking the 
uniformity of its products 
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The Origin of the Earth 

Astrophysicists Still Are Unable to Solve 
This Near-at-Home Problem with Finality 


HENRY NORRIS RUSSELL Ph.D. 

Chairman ol the Department of Aelronomy and Director of the Ob- 
aeivolory at Princeton Univeralty Research Associate of the Mount 


I T IS almost two years since Bethe 
published his beautiful explana¬ 
tion why the Sun keeps on shining 
Hydrogen supplied the fuel, helium 
formed the ashes, and carbon and 
nitrogen kept the process going by 
a chain of reactions at the end of 
which they were formed anew The 
only doubt that could have been 
raised at that time was that two 
of the six steps in the cycle had not 
yet been observed m the laboratory, 
but had to be inferred from the 
theory of atomic nuclei 

Since then, both the missing 
links have been supplied by ex¬ 
periment Ordinary nitrogen nu¬ 
clei, bombarded with protons, have 
been observed to form a light, ra¬ 
dioactive isotope of oxygen, ac¬ 
cording to the equation + H' = 
O'" -H (where -li represents energy 
emitted as a gamma-ray). These 
oxygen nuclei emit positive elec¬ 
trons, and turn into heavy nitro¬ 
gen, N‘' 

This isotope forms about one 
part in 260 of ordinary terrestrial 
nitrogen It would be hard to study 
were it not for the recently devel¬ 
oped methods of concentration 
which produce small amounts of 
nitrogen compounds greatly en- 
iiched in the heavier atoms Bom¬ 
barding these with protons it has 
been found that the reaction pre¬ 
dicted by Bethe 

+ H' = + He^ 

IS not only possible, but exceeding¬ 
ly probable Ever\ direct hit of a 
proton on a heavy nitrogen nucleus 
breaks it up The alternative reac¬ 
tion N*” + H' = O'" + tl, in which 
oxygen is formed and radiation 
emitted, is theoretically possible, 
but, if at all like other radiation- 
producing processes, must be very 
much less likely to occur Bethe es¬ 
timates that it will happen in only 
one case in a million 

Bethe’s anticipations have thus 
been confirmed in detail, and his 
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theory now rests entirely on ob¬ 
served facts His original piedic- 
tions were, indeed, too cautious, 
foi both of the nitrogen reactions 
are more probable than he origi¬ 
nally estimated Under the condi¬ 
tions which prevail at the Sun s 
center, the average life of an N“ 
nucleus, before a collision builds it 
up, IS estimated by Bethe as 4,000,- 
000 years That of N’" is only 20 
years For ordinary carbon, C'*, it 
IS 2.500,000 years, for C”, 50,000 
years He points out that “these 
values may easily be wrong by a 
factor of about three either way” 
on account of the uncertainty in 
passing from the effects of the few, 
but violent, nuclear collisions which 
are produced in our experiments to 
those of the less violent, but more 
numerous, collisions inside the 
Sun 

T he later results are astiophys- 
ically more satisfactory than the 
original estimates, according to 
which the life of N” was 50,000,- 
000 years On this basis, it was nec¬ 
essary to assume that nearly 10 
percent, by weight, of the Sun’s in¬ 
terior consisted of nitrogen in or¬ 
der to account for the production 
of energy at the known rate, at the 
central temperature and density, 
which can be pretty well estimated 
The new data reduce the calculated 
proportions of carbon and nitro¬ 
gen each to about 0.5 percent— 
which accords much better with 
the general spectroscopic evidence 
According to the new calculations, 
however, the abundance of N“ in 
the Sun should be only 1/200,000 
that of N“ The heavier isotope is 
about 800 times more abundant 
than this on the Earth 

This would raise serious diffi¬ 
culties, if we had strong reasons 
for believing that the composition 
of the inside of the Sun and the 
outside of the Earth were exactly 


similar. But there is no such rea¬ 
son, except for the assumption that 
the Earth was m some way formed 
out of matter expelled in some way 
from the interior of the Sun, or of 
some star of similar composition, 
and this assumption, so long ac¬ 
cepted, IS now in very serious diffi¬ 
culties 

The high terrestrial abundance 
of heavy nitrogen does not stand 
alone Heavy hydrogen — deute¬ 
rium—is approximately 1/5000 as 
abundant on Earth as the lighter 
isotope But the deuterium nucleus 
IS by far the easiest of all to dis¬ 
integrate In the Sun’s interior 
practically no deuterons should 
survive Bethe estimates their 
number as cei tamly less than 10— 
that of the protons—one to a bil¬ 
lion billions Moreover, terrestrial 
rocks contain small, but by no 
means negligible, amounts of lith¬ 
ium and beryllium, whose nuclei 
are the next easiest to break up. 
and would exist in only infini¬ 
tesimal proportions inside the 
Sun 

We have here, not a difficulty 
with the otherwise well - estab¬ 
lished theory of the source of stel¬ 
lar energy, but something much 
more interesting and important 
We are apparently led stiaight to 
the conclusion that the matter 
which now forms the Earth (or, at 
least, its accessible exterior) has 
never been buried deep inside the 
Sun, or any other star Moreover, 
the same can be said about the sur¬ 
face layers of the Sun itself, for its 
spectrum shows lines of lithium 
and beryllium, faint but identifi¬ 
able without question, showing 
that here, too, these fragile atoms 
must be vastly more abundant— 
perhaps it would be better to say, 
less rare—than in the Sun’s in¬ 
terior 

“Never” is a very bold word to 
use m a scientific statement In its 
stricter sense, it is clearly not per¬ 
missible, for it would mean that our 
statement was valid throughout an 
infinite past—which of course goes 
far beyond the limits of physical 
reasoning If, however, we inter¬ 
pret “never” to mean “not while 
the universe of stars has existed in 
Its present general state,” we can 
go far to justify its employment. 
Our reasoning is based on three 
things First comes the undeniable 
fact of the existence of deuterium, 
lithium, beryllium, and soon, on 
Earth. Second, we have the easily 
dismtegrable character of their nu¬ 
clei, confirmed by numerous quan- 
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tltative experinjents. The conclu¬ 
sion that the mean lives of nuclei 
so easily disintegrated would be 
very short under the conditions 
which prevail in the Sun’s interior 
appears to be very well founded 
The third pillar of the argument is 
the conviction that no process ex¬ 
ists by which these light nuclei 
could be built up at such a rate, 
inside the Sun, that they might ex¬ 
ist there in considerable abun¬ 
dance, despite their rapid decay. 
This proposition involves the fa¬ 
miliar difficulty of proving a nega¬ 
tive, and IS, at the moment, less 
conclusively based than the other 
two But the number of ways in 
which these light nuclei could be 
built up out of lighter ones is strict¬ 
ly limited, and they have all been 
very carefully considered by Bethe 
with negative conclusions That 
they could be formed by some sort 
of fission of heavier nuclei appears 
to be exceedingly improbable, for 
their available “packing” energy 
(per unit of mass) is high, while 
that of the heavy nuclei is low— 
so that such a process would have 
to be fed heavily with energy to 
keep It in operation 

We must inquire whether a mass 
of very hot matter inside a star, 
containing very little of these light 
nuclei, might not reconstruct them 
out of the hydrogen present within 
it, if it were removed and allowed 
to cool But this would demand 
that, at some intermediate temper¬ 
ature and pressure, the atom- 
building processes greatly outran 
those of disintegration — which 
raises the difficulties just men¬ 
tioned, in an aggravated form 

Unless—or until—some way out 
of this impasse can be found, we 
appear to be shut up to the conclu¬ 
sion that the presence of these light 
elements on Earth and in the Sun’s 
atmosphere is a survival from 
some primitive state of the uni¬ 
verse, perhaps antedating the ex¬ 
istence of the stars. We must con¬ 
clude, also, that there has been lit¬ 
tle or no mixing between the Sun’s 
surface layers and its deep interior 
Our present knowledge of stellar 
constitution does not forbid belief 
m this, though it by no means de¬ 
mands it. 

Accepting this, there are various 
possibilities regarding the origin 
of the Earth (and presumably of 
the other planets). 

1. The Earth may have been 
formed from the outer layers of the 
Sun (or of a companion star, as 
Lyttleton suggests), which re¬ 


tained, or retained m part at least, 
its original chemical composition. 

2 The Earth may have been 
formed from the Sun or some other 
star at an early stage m the star’s 
history, when its interior was cool 
and the light elements had not 
been broken up 

These suggestions have recently 
been made by Professor Bethe We 
merely add 

3 The Earth, planets, and Sun 
may have been formed at some 
early epoch out of similar mate¬ 
rial, leaving the light atoms to be 
exhausted in the Sun’s interior, but 
not elsewhere 

Bethe comments that, although 
there might be very little inter¬ 
mixture of the superficial and 
deeper material in an isolated and 
quiescent star, this “seems not 
very likely at the time of a catas¬ 
trophe such as the formation of the 
planetary system ” The question 
whether the brief but intense heat¬ 
ing of the filament of matter swept 
off by a grazing collision of two 
stars would lead to the complete 
disintegration of light nuclei would 
de.serve careful study, were it not 
that Spitzer’s work has made it 
very doubtful whether such a fila¬ 
ment could condense into planets 

T his difficulty applies with equal 
force to the assumption of an en¬ 
counter with the Sun in a pniru- 
tive low-temperature state The 
additional objection that the Sun 
probably remained in such a state 
for a relatively short time, and that 
It IS correspondingly improbable 
that It should have met an en¬ 
counter in this interval, is less dis¬ 
turbing — for It IS well known 
among mathematicians and phi¬ 
losophers that there is great dan¬ 
ger ot fallacy in attempting to rea¬ 
son about the a prion probability 
of a single event The assumption 
of a common and substantially si¬ 
multaneous origm for the Sun and 
planets out of pre-existing mate¬ 
rial fits in well with the theory of 
the expanding universe, in Le- 
maitre’s form If, during the initial 
stages of the expansion, all exist¬ 
ing matter was crowded into a vol¬ 
ume very, very much smaller than 
it occupies at present, then—as 
Bethe says—“such a freak event as 
the formation of the planetary sys¬ 
tem could have occurred more 
easily ” 

How It might have happened, no 
one yet dares to discuss in detail 
but the immense^ turbulence which 
would attend the early stages of Le- 


maltre’s process offers possibilities 
which could hardly be met with 
elsewhere 

But how did the more fragile 
atoms get there, anyhow’ This 
question, which will not down m 
our minds, takes us to the boun¬ 
dary of the speculative—but not 
farther than we may properly fol¬ 
low it for a few moments 

The theory of nuclear changes 
inside the stars, in its present state, 
accounts for the production of 
atoms of only one kind—the inert 
and uninteresting helium Whether 
hydrogen is consumed, by Bethe’s 
cyclic and catalytic process, or 
lithium, beryllium, and boron by 
what appear to be one-way. irre¬ 
versible reactions, helium is the 
end-product The light atoms, ex¬ 
cept helium, are consumed, and, 
despite a very careful search of the 
possibilities by Bethe, no way of 
building up atoms heavier than 
oxygen, or perhaps neon, has been 
found Hence we must accept as a 
part of the initial data of the prob¬ 
lem of stellar energy the presence 
not only of the light atoms, but of 
the heavy ones, which form con¬ 
siderably more than half of the 
mass of most of the stars 

Most of these, so far as we know, 
might have existed indefinitely in 
their present proportions, since, 
even inside the stars, their nuclei 
will not undergo sufficient violence 
to produce changes in them. But 
the heaviest atoms of all—thorium 
and the two isotopes of uranium— 
are radioactive, and decaying stead¬ 
ily There seems to be no chance at 
all of building them up under the 
conditions which prevail mside the 
stars If they ever had still heavier 
parent atoms, these must have had 
shorter lives than their own (since 
they do not survive) For their 
formation, we must look to some 
state much more radically re¬ 
moved from the present than exists 
anywhere inside the Sun 

It has been suggested informally 
by Bethe and others that these 
atoms might have been built up 
along with all the intermediate 
ones in an enormous mass of mat¬ 
ter at a very high temperature 
(something like a billion degrees) 
and a fairly high density Whether 
somethmg of this sort happened at 
the very beginning of the expan¬ 
sion of the universe, we do not 
know, but, apparently, if we wish 
to make sense of what we do know, 
we must carry our speculations as 
far back as this. It would not be 
easy to go farther 
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Damps a Car a Miaate 

Engineers Construct World's Greatest 
Scientific and Speedy Cool Cor Dumper 


L. T. HENDERSON 


P BOVIDING car-to-ship coal hand¬ 
ling equipment unsurpassed 
anywhere in the world for volume 
and speed, and increasing its al¬ 
ready extensive facilities on Lake 
Ene at Sandusky, Ohio, the Penn¬ 
sylvania Railroad recently placed 
in operation a new machine on a 
mile-long dock, with yards and 
supporting features, costing alto¬ 
gether $4,250,000. 

With Its other two 
dumping machines work¬ 
ing at near capacity season 
after season, the Penn¬ 
sylvania Railroad decided 
to build a third machine, 
the equal of which never 
before had been con¬ 
structed The new dumper 
empties cars at the rate of 
60 an hour and, together 
with the railroad’s two 
older machines, makes 
Sandusky one of the 
greatest centers on the 
Great Lakes for the trans¬ 
fer of coal from railroad 
cars to vessels All three 
machines are of the lift- 
and-turnover type, the 
new dumper being elec¬ 
trically opeiated, while 
the older two operate by steam 
In addition to its important new 
facilities on land, the railroad con¬ 
structed a new channel in San¬ 
dusky Bay whereby the vessels 
serving this port could be handled 
to and from the railroad’s coal¬ 
dumping equipment with a mini¬ 
mum amount of maneuvering The 
Sandusky coal-handling docks, 
conveniently situated as they are, 
provide an outstanding outlet for 
coal moved by i ail from the south¬ 
ern coal fields through the Colum¬ 
bus, Cincinnati, and Louisville 
gateways 

The docks and extensive sup¬ 
porting yard facilities are situated 
in the western part of Sandusky 
and the distance from the receiv¬ 
ing yard on the south, through the 
classification and storage yards, to 
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the outshone end of the newest of 
the three docks on Sandusky Bay 
IS nearly five miles. The yards 
have a total capacity of 7800 cars 
The latest developments in car- 
dumper design have been incor¬ 
porated in the new No 3 machine, 
with numerous automatic features 
for controlling and correlating the 
various operations necessary for 
swift, efficient, and careful hand¬ 
ling of coal from the yards to the 
ships The powerful machine lifts 



the “ready” point, its wheels are 
engaged by a spring-type, con¬ 
stant pressure, car retarder which 
prevents it from moving until a 
unique conveyor, or barney (dock 
employes call it the “pig") con¬ 
tacts It from a pit beneath the 
loaded car and pushes it forward 
up the 15 percent incline and onto 
the elevating cradle of the dump- 
mg machine The cradle is 
equipped with a pneumatic car re¬ 
tarder which stops the car in the 
desired place before it is elevated 
for dumping 

A s the car rises, it is automatically 
moved to the dumping side of 
the cradle on a movable platform, 
and heavy steel clamps press 
against the top of the car, holding 
it securely as it is tilted to dump 
its load of coal onto the machine’s 
pan 

As the coal is transferred from 
the car onto the pan, an 
automatic, rubber-faced, 
coal flow retarder of the 
movable baffle type con¬ 
trols the flow of coal by 
backing gently before its 
load, easing the coal into a 
telescopic chute for plac¬ 
ing in the boat, which is 
tied up beneath the chute 
The combination gate and 
trimmer at the lower end 
of the telescopic chute are 
controlled so expertly that 
the coal is practically laid 
in the hold of the vessel 
This careful handling pre¬ 
vents dropping or bounc¬ 
ing, and the coal reaches 
the hold in as good condi¬ 
tion as It was in the car 
The machine has a high- 


with ease the largest 
coal car—fully loaded 
—dumps the contents 
into the ship’s hold, and 
returns the car to its 
original position, all in 
less than a minute 
Loaded cars for the 
dumper are moved 
from the loaded car 
yard to the “ready” 
point at the foot of the 
inclined approach track 
of the machine by elec¬ 
tric pusher locomotives 
Four of these powerful 
electric pushers are in 
use m the dock yard, 
operating on narrow 
gage tracks alongside 
the yard tracks. As each 
loaded car is placed at 



The “pic” (or barney), polled by a cable 

hoist, poahliv oar op into No. S machine 
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pressure water line to dis¬ 
lodge any coal adhering to 
the bottom or sides of the 
car 

Another feature of the 
dumping operation is the 
automatically - controlled 
sprinkling equipment 
' mounted on the coal flow 
retarder, which moistens 
the coal to the exact degree 
specified by the coal shipper 
or receiver. 

Immediately after the car 
has been emptied and re¬ 
turned to its original posi¬ 
tion on the cradle, it is 
pushed off by the next 
loaded car and descends a 
7 percent grade leading to 



The kick-back trestle of the new damper, and, 
beyond, the loaded-car and empty-car yards 



Movlnf from car, left, to pan, the coal 
Is sprayed to recnlate moisture content 

the kick-back trestle, which le- 
verses the movement of the car 
and sends it, by means of a spring 
switch, onto the lead to the empty 
car yard However, before enter¬ 
ing the empty yard, which is on 
a 0 45 percent descending grade, 
the car passes through a pneu¬ 
matically-controlled car retarder, 
which regulates its speed. 

Three operators control all 
movements of the car One is in a 
cabin on the approach side of the 
tower of the machine at a level 12 
feet above the cradle This opera¬ 
tor controls the barney, or “pig,” 
and the car retarder on the cradle, 
and also starts the cradle in its 
liftmg operation. Another opera¬ 
tor, in a cabin at a point above the 
pan, controls the cradle hoist, the 
pan and the pan girder, the sprink¬ 
ler system, and the flow retarder 
The third operator, stationed in a 
cabin at the outer end of the pan 
manipulates the pan, the chute, 
and the trimmer gates, and also 
the controls for raising and lower- 

NOVBamSSl 1840 • SCIENTUTC AMERICAN 


ing the pan girder The 
operators’ cabins are con¬ 
nected with each other 
and with the dispatcher’s 
and foreman’s offices by 
telephone, microphone, 
and loudspeaker equip¬ 
ment 

The barney moves up 
the incline with a loaded 
car at a maximum speed 
of 11 miles an hour and 
returns to the pit at a 
maximum speed of 17 
miles an hour, making 
the round trip in 55 sec¬ 
onds. The cradle’s com¬ 
plete dumping cycle is 48 
seconds 

Electrical power for 
the dumper is provided 
by a power company in the form 
of three-phase, 60-cycle current at 
23,000 volts, which is reduced to 
2300 volts by a substation on the 
premises 

The new dumping machine is 
situated 585 feet from the outshore 
end of an earth-fill dock which is 
4500 feet long and 600 feet wide 
and represents, in itself, one of the 
greatest construction projects un¬ 
dertaken in the Middle West in 
recent years Along the westerly 
side of the dock, the fill material is 
retained behind a stone revetment, 
while on the easterly side, which 
is the loading side, a steel sheet¬ 
pile bulkhead of cellular construc¬ 
tion was built and surmounted by 
a reinforced concrete dock wall 
A total of 9 Vi million pounds of 
steel sheeting went into the con¬ 
struction of the rock-filled cells of 
the dock wall and more than 2 Vs 
million pounds of steel piling sup¬ 
port the concrete cap which tops 
the cells and forfhs the floor of the 
pier The piling was driven to” 


solid rock. The dock wall 
and foundation for the car 
dumping machine required 
14,000 cubic yards of con¬ 
crete 

A new ship channel was 
dredged, requiring the re¬ 
moval, by the hydraulic 
process, of 214 million cubic 
yards of soil Nearly two- 
thirds of the soil removed 
was used to fill in the area 
between the dock wall on 
the east and the dike, ap¬ 
proximately 600 feet to the 
west, and on this made land 
are the new dumping ma¬ 
chine, yards, and other sup¬ 
porting facilities. 

The new dock yard has a 
capacity of 550 cars—350 in 
the loaded yard and 200 in the 
empty yard—and was planned to 
provide for future development 
even to the installation of another 
car dumper, complete with sup¬ 
porting car yards 

The channel work mcluded a 
new 400-foot dock channel, 22 feet 
deep, along the east side of the 
dock, a new approach channel 300 
feet wide, 22 feet deep and 8000 
feet long, parallel with the origmal 
ship channel, and 3000 feet bay- 
ward therefrom, connecting with 
the entrance channel to Sandusky 
Bay, near Cedar Point Thus was 
formed a loop which permits ves¬ 
sels to enter the slip along the new 
dock via the original channel and 
to leave by means of the new 
channel Ships loading at the 
No 1 and No 2 coal dumping ma¬ 
chines also use the new channels, 
thereby expediting the maneuver¬ 
ing of the boats 


NTTRIDED STAINLESS 

To the corrosion resistance and 
strength of stainless steel has 
now been added surface abrasion 
resistance by the process of nitrid- 
ing. The new nitnded stainless 
steel IS being adapted to steam 
valves, in textile machines, for 
parts in oil well pumps, and the 
like. 

CANTONMENTS 

Extensive Engineering Necessary 
In BuUdlng Comps 

The country is launched upon one 
of the largest single engineering 
jobs it has undertaken for many a 
day It will build at high speed 
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numerous camps for our National 
Guard and conscripted armies 

We are inclined to overlook the 
fact that there is more to a Con¬ 
scription Law than mere passage 
by Congress and registration and 
drafting of men World War camps 
and other sites will be cleared of 
stands of scrub timber and of the 
evidences of cultivation Speedy 
work must then be done with ex¬ 
cavators, tractors, and trucks, in 
preparing foundations, paved 
streets, street lighting, and all the 
numerous facilities required 
Where semi-permanent barracks 
are being constructed, they will 
more often be two stones and 
(World War Veterans take note') 
will be equipped with heat, shower, 
and toilet equipment 

Cost of temporary barracks at 
army posts is expected to run to 
more that $350,000,000 Many hun¬ 
dred millions of board-feet of lum¬ 
ber will be required as well as pro¬ 
portionate quantities of cement, 
bricks, electric wiring, and the like 
It IS believed that World War con¬ 
struction mistakes will be avoided 

BALL TANK 

Sphere, For Woter, Tops 
Enclosed Tower 

The photograph on this page does 
not show the beginning of construc¬ 
tion for a World’s Fair, it is one of 
10 water tanks of the balanced- 
ball-on-pin design that have been 
built by Chicago Bridge & Iron 
Company This particular tank was 
built for the town of Longmont. 
Colorado, and has a capacity of 
100,000 gallons of water Height 
IS 60 feet to the bottom of the 
sphere Others of the type have 
been built with greater water ca¬ 
pacity and considerably higher than 
this one 

ELECTRIC HAMMER 

Development Presented 
Special Problems 

One of the things that has made 
American industry great is the fact 
that our engineers like nothing 
better than to tackle and lick a 
tough problem, whether it be in 
design, production methods, or ma¬ 
terials In the manufacture of 
portable tools, the electric hammer 
has been one of the most difficult 
to make. 

Twenty years ago the Wodack 
270 



. . . 106,000 gallons of water 


Electric Tool Corporation set itself 
the task of manufacturing an elec¬ 
tric hammer for drilling concrete, 
and has been at it ever since, says 
Nickel Steel Topics A simple and 
practically trouble-free hammer 
mechanism has been evolved, but 
due to the terrific strain on the 
hammer parts in striking 2400 
blows a minute, the greatest prob¬ 
lem to solve was in finding a suf¬ 
ficiently strong and shock-rosistant 



Representative models of the 
electric hammer described here. 
The hammer-holding ohnok can 
be teen through the case hole 


alloy steel and heat treatment that 
would give a reasonably long life 
to the working parts A nickel al¬ 
loy steel supplied the final solution 
of the problem 

The outstanding feature in the 
design of the Wodack “Do-All” 
electric hammer is that by loosen¬ 
ing a cap screw and opening the 
chuck, the hammer member is re¬ 
moved and the power member can 
be used as an electric drill and 
grinder The hammer drills holes 
in concrete and masonry as large 
as 1% inches diameter and the 
drill has a rating of % of an inch in 
metal The “Do-All” finds its great¬ 
est use in the building construction 
field but it is also extensively used 
as an industrial maintenance and 
installation tool for drilling holes 
for expansion bolts and screw an¬ 
chors 

COUNTY MAPS 

Show All Rural Structures 
In Most U. S. Counties 

A NEW kind of county map, show¬ 
ing all highways and all structures 
in rural areas, will soon be avail¬ 
able through state highway depart¬ 
ments Drafting work on sheets 
covering 2741 counties — or ap¬ 
proximately 90 percent of the 
counties in the United States — has 
been completed. According to the 
Public Roads Administration, such 
maps will soon be completed for all 
counties in every state and many of 
the state highway departments al¬ 
ready have them available for gen¬ 
eral use 

Their details range from the rail¬ 
roads, highways, roads, and 
bridges to the separate dwellings, 
farm units, and stores and indus¬ 
trial plants in the rural areas Dis¬ 
tinction IS made between occupied 
and vacant structures Streams ac¬ 
tually navigable are shown Also 
shown are such details as schools, 
hospitals, churches, cemeteries, 
camps or lodges, oil and gas wells, 
mines and quarries, power plants, 
radio Stations, and air fields 

These maps are being used by 
business organizations and govern¬ 
ment agencies in addition to their 
use in highway planning In 29 
states, they were used by the Cen¬ 
sus Bureau for laying out the field 
work of the enumerators employed 
in the 1940 census and in fixing 
boundary limits around the settled 
areas of un-incorporated urban 
communities of 1000 or more 
population. 
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Life’s Debt to Death 

Nahire's Attempts to Circumvent Death in 
Her Species May Suggest Conscious Purpose 


EDWIN R. BOGUSCH 


T he moment an organism begins 
to live It starts its relentless 
struggle against the forces of death. 
Every phase of its living existence 
IS an expression of its effort to out¬ 
wit nature, for m the plant and 
animal world there is no divine 
right to life That belief exists only 
in the imagination of man 
The survival of the individual is 
unimportant in this battle for ex¬ 
istence The perpetuation of the 
race supersedes in importance the 
life of any single member of that 
race Under the stimulus of ap¬ 
proaching death living beings has¬ 
ten reproduction to levels of activ¬ 
ity abnormal to the species 
When that plant curiosity known 
as the agave or century plant has 
completed its normal span of life it 
produces root-sprouts at its base 
even before the giant flower stalk 
saps the last of the vital energy of 
the plant in its culminating triumph 
of reproduction But, should some¬ 
thing injure a normal, vigorous 
century plant still young and far 
from maturity, the plant responds 
with amazing concentration of en¬ 
ergies to produce root-sprouts and 
provide for another generation 
The activities of gnawing animals 
or fungi upon the roots stimulate 
the adjacent region to the growth 
of buds and new plants 

Some of our common trees, like 
the black locust, are so prolific in 
this type of response to root injury 
that even any interference with the 
normal flow of the vital water 
through the roots will result in 
root-sprouts Just the shrinking of 
dry soil about the roots, that may 
strain and tear the tissues, stimu¬ 
lates this development. Botanists 
call this wound-stimulus. The re¬ 
sult IS an apparent effort of the 
plant to perpetuate the species even 
before the certainty of approach- 
mg death becomes established 
Similarly, when yeast plants fer¬ 
menting in the bottom of a brewer’s 
vat are subjected to higher than 
normal temperatures, the yeasts 


stop growth and undergo an en¬ 
tirely different physiological proc¬ 
ess. The cell contents separate into 
an even number of rounded bodies, 
each with an individual membrane 
Later, when the mother cell breaks 
down and disintegrates, the newly 
formed spores are set free Each is 
now a resistant individual capable 
of withstanding sustained high 
temperatures, extremes of desicca¬ 
tion, and even freezing; each can 
under optimum conditions resume 
life again where the parent cell was 
forced to stop 

■ MONO the lesser forms of plant 
“ life, such as the molds and other 
fungi, when food becomes scarce 
further growth diminishes and the 
plant body expends its remaining 
energies in the production of re¬ 
productive spores In stagnant 
ponds where green and blue-green 
algae abound, summer tempera¬ 
tures evaporate the water, concen¬ 
trate the minerals, and stimulate 
rapid sporulation to guard the con¬ 
tinuity of the species even though 
the parent must of necessity die. 


Indeed, it is now believed that 
our animal and plant life has so 
abundantly survived because it 
adapted itself to seasonal condi¬ 
tions ahead of the time that those 
conditions were felt Where the mi¬ 
grating bird flees southward in au¬ 
tumn because it must live to carry 
on the species to nesting time, 
plants developed an annual seed 
habit That seed m which the tiny 
plant embryo nestles dormant and 
unaffected by winter owes its ex¬ 
istence to the fact that the parent 
plant devoted all its energies to 
producing those seeds before frost, 
instead of storing an accumulation 
of food in its own roots for another 
season's growth 

Conversely, certain species com¬ 
monly believed to be of tropical 
origin, such as the banana and the 
canna, have nearly or entirely lost 
the seed habit in the warm tropical 
environment, where seasons have 
no extremes and where the need 
for a dormant, resistant propagule 
is no longer felt 

So definite and close is the re¬ 
sponse of certain plants to factors 
associated with seasonal change 
that even the length of the day will 
have an immediate effect upon a 
particular generation Thus the 
poin.settia, which normally flowers 
at Christmas time may be made 
to produce its highly colored blos¬ 
soms in mid-summer if the length 
of the day is artificially shortened 
by darkening the plant a part of 
each day Likewise, in the case of 
the Mammoth strain of tobacco 



How the century plant doubly Insum the perpetuation of its species 
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which in the latitude of Maryland 
devotes its entire development to 
leaves, the plant must be grown in 
greenhouses in winter during 
shorter days if it is to seed Or, if it 
is to seed profusely, it must be 
planted and grown in Florida, 
where the summer day is shorter 
than that of Maryland Shorter 
days herald the approach of win¬ 
ter, and tobacco is one of those 
plants which are ad¬ 
justed to anticipate the 
cheinge of seasons in this 
manner by the produc¬ 
tion of seed 

Dry, hot winds of a 
Central Plains summer, 
icy arctic blasts of a 
late frost, inundation 
from an overflow—each 
in its own way exacts a 
toll from the life it af¬ 
fects, each brings death 
to the individual. Yet, 
none of these forces can 
work the extermination 
of the species, for, as 
death stalks, new life is 
prepared and laid to rest 
in the shroud of its dead 
parent to await another 
spring No wonder man, 
m his groping toward an 
understanding of the 
Universe, conceived of 
the immortality of the 
soul' 

So, in this endless 
quest for life a feeble, 
bent broomweed blos¬ 
soms with starry yellow 
flowers beside a burning hot road¬ 
side, the homely carrot of the gar¬ 
den rushes into bloom after a sud¬ 
den late frost and dies with seed 
matured, instead of growing a 
healthy, tuberous root, a nearly 
drowned willow or aspen blooms 
once more as the slowly rising 
waters impounded behind a dam 
begin the tree’s destruction. 

Nor are plants the only victims 
of these natural tragedies, animal 
life responds to the extent of its 
ability The caterpillar enters its 
pupal stage in advance of its nor¬ 
mal time following an injury, the 
viviparous fly releases its maggots 
when trapped or hurt, the hen 
stops laying and starts incubating 
her eggs ahead of time with the 
arrival of hot weather And this 
should not seem strange, for the 
human mother, without volition 
and through forces completely be¬ 
yond her control, may enter labor 
and give premature birth to her 
child when fear, shock, or physical 
injury threatens her own life It is 


the unconscious response to danger 
threatening the survival of the spe¬ 
cies In one last valiant effort the 
body strains to thwart the grim 
reaper Though dying, the body, 
whether human, animal, or plant, 
sets into the world a new spark of 
life with which the continuity of 
the kind may be maintained. 

Then there is the example of the 
bee, whose communal life has be¬ 


come classic Among the bees, with 
their perfect division of labor ac¬ 
cording to the individual's ability, 
the perpetuation of the kind is left 
entirely to the queen-mother. She 
weds with the drone, who, when his 
mission in life is done, is rewarded 
by death so that the food supply of 
the hive will not be needlessly ex¬ 
pended He is either cast out to die 
of .starvation or mercifully stung 
to death by the workers The 
queen-mother lays the eggs The 
workers—^all of which are sterile 
females and the old maids of the 
insect world—attend to the young, 
do all the necessary work, but 
never reproduce their kind. Indeed, 
reproduction on their part would 
be totally impossible. 

IN spite of the seeming fixedness 
* of the potentialities of each mem¬ 
ber of the bee colony, the species 
still holds a trump card in its battle 
with death. Sho^d death destroy 
the queen-mother, the species must 
play this card in order to survive. 


If no other queen is at hand, the 
egg destined to be a worker is 
placed in another cell and nour¬ 
ished to become a queen-mother 
Should even this egg be unavail¬ 
able, a sterile worker will in some 
mysterious manner become a fer¬ 
tile female, assume the role of the 
queen-mother, and carry on the 
continuity of its kind. The chain of 
life must remain unbroken in order 
to exist. 

The strange and al¬ 
most supernatural fea¬ 
ture of this power to 
carry on reproduction is 
that it lies beyond the 
realm of voluntary con¬ 
trol and almost beyond 
the powers of human 
comprehension Ants, 
whose colonial habits 
rival and sometimes ex¬ 
ceed those of the bee 
likewise can under con¬ 
ditions threatening the 
extermination of the 
species produce a 
queen-mother to con¬ 
tinue the creation of 
progeny Those ant-like 
wood-digesting insects 
known as termites are 
likewise so endowed 
And the result is an 
enormous potentiality 
to live and a wonderful 
ability to beat death’s 
effort to elimmate a spe¬ 
cies through the de¬ 
struction of the individ¬ 
uals 

More commonplace are the 
unique relationships existing be¬ 
tween organisms of different ori¬ 
gin. The end-results of their mu¬ 
tual activities continue to stimulate 
the perpetuation of their own kind 
Everyone has seen the warty, knot- 
like growths on the twigs and 
leaves of such trees as oak, hack- 
berry, elm, and others These galls 
are the consequence of the stimulus 
provided by an insect which stings 
the affected plant part to deposit 
Its own eggs The plant, to defeat 
self-destruction, develops corky 
tissues which in turn provide shel¬ 
ter for the larvae of the insect. 

Among that large group of cacti 
known variously as prickly pear 
nopal, or—in some of its forms— 
as cane cactus, the sting of an egg- 
depositing insect upon the seed¬ 
bearing part of the flower produces 
startling development. The partic¬ 
ular insect associated with this cac¬ 
tus stings the ovary in which the 
seeds are to mature and deposits 
Its eggs within the plant ovary. The 
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In bryaphylluin, If the root* rot, e»oh leaf produces new plants at the 
tnarrin. These later fall off and take root. Thus the species lives on 


cactus, whose own progeny are now 
endangered, is stimulated to re¬ 
newed growth and promptly pro¬ 
duces a new flower from the sum¬ 
mit or the side of the old ovary 
Should an insect again sting the 
new seed container, the cactus re¬ 
sponds again in a similar manner 

The final result may be a chain 
of ovaries attached to each other, 
each representing the plant’s in¬ 
voluntary eflfort to perpetuate its 
kind against the forces threatening 
its death Dr Rose, who before his 
death stood as the world’s foremost 
authority on cacti, reported cactus 
plants in the southwestern deserts 
with chains of such proliferating 
ovaries several feet in length 

Thus each organism, in its own 
way, works against death and, be¬ 
cause of that constant threat, pro¬ 
vides in the most mgenious of ways 
to insure life for its children The 
pathetic effort of an apricot tree 
whose life is doomed through frost 
injury to flower and fruit out of 
season in one valiant last effort to 
make seed is a drama in survival. 
The early maturity of the fruit of 
the virus-sick peach tree is a sim¬ 
ilar effort to beat death to the 
punch. 

Likewise, the peculiar response 
of the so-called air-plant, Bry- 
oj^yllum, whose leaves produce 
miniature plants upon its margin, 
IB peculiarly adapted to survival. 
In its native tropics, when high hu¬ 
midity induces destructive rot to 
ruin the roots and stem of the plant 
and thus doom It to death, each leaf 
creates its share of small plants. 
These later fall to earth when soil 


conditions are again more favor¬ 
able for growth 

Man, through his powers of rea¬ 
son and observation, has come to 
recognize how he may develop these 
peculiarities of plants and animals 


H. T. RUTLEDGE 

S URGING crowds surround the 
gleaming 1941 model motor 
cars in the main ballroom In five 
adjoining salons are more cars, 
other mechanical displays of the 
automobile manufacturer’s skill, 
more crowds Yet only a relatively 
few hours before the first spectator 
looked upon this exhibit, these 
same rooms were devoted to the 
routine affairs of modem metro¬ 
politan hotel activity. So perfect 
IS the setting for the motorcar 
show, however, that one might be 
almost willing to believe that the 
space so occupied was originally 
designed for just that purpose. And 
so it was, in the case of the Wal- 
dorf-Astona Hotel in New York 
City where, a few days ago, was 
presented the annual General 


to his own ends. He has discovered 
that certain chemical substances 
known as hormones are really pow¬ 
erful poisons which in extreme di¬ 
lutions stimulate dormant plant 
cells to develop roots where none 
would normally appear. So now he 
places cuttings of plants in hor¬ 
mone solutions and m an amazingly 
short time grows roots on even very 
obstreperous species. 

Or man plays with the delicate 
germ plasm of certain animals and 
fungi under the odd and dangerous 
light of the X-ray and finds that 
evolution has been enormously 
hastened and even diverted into 
peculiar new channels What will 
he get'' A new species of interest¬ 
ing value'' That depends upon the 
human interpretation and defini¬ 
tion of a species Scientific logic 
states that it is still the same old 
species, fighting a form of death by 
developing a mass of individuals, 
among which may be some more 
able than the rest to survive 

'Thus all life owes a debt to death, 
for death stimulates powers within 
the living being to fight more effec¬ 
tively the forces which threaten its 
destruction 


Motors display of their new 
models 

When the hotel was under con¬ 
struction, some 10 years ago, rep¬ 
resentatives of the motor-car 
manufacturer gave whole-hearted 
co-operation to the architects and 
builders Even before the hotel 
was started, it had been decided 
that General Motors would hold 
its own annual display in the Wal¬ 
dorf-Astoria, in addition to parti¬ 
cipation in the Grand Central Pal¬ 
ace Show. Knowing full well the 
headaches that accompany the pre¬ 
sentation of an automobile display 
in buildings not designed for the 
purpose, officials of the manufac¬ 
turing company were anxious to 
forestall future trouble 

As a result of this foresight, it 
is not only possible to make the 
best use of the available space for 
' displaying cars, but also to bring m 
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The Auto Show Moves In 

Mechamcs of Handling the Cars and Other 
Displays in the Ballrooms of a Huge Hotel 




Preparlnr for the auto show at the Waldorf. Jnitt. How lobby display cart are broiurht In 


the cars and other equipment with 
a minimum of difficulty and a max¬ 
imum of speed Surrounding the 
Grand Ballroom at the Waldorf are 
five smaller salons—suitable for 
individual displays by General 
Motors car divisions. A template 
layout of the ballroom floor is 
made for each annual show, and 
the number of cars to go in each 
salon is decided Of course, all of 
the car divisions want to have 
mechanised exhibits such as cut¬ 
away chassis and transmission dis¬ 
plays in addition to the show cars, 
so it IS necessary to subtract car 
space to make way for these ani¬ 
mated attention-getters However, 
the choice of display material is 
left, insofar as possible, to the indi¬ 
vidual car divisions 

Information on what is to be dis¬ 
played must be available well in 
advance of show dates, because 
preparations must be made to pro¬ 
vide adequate electrical connec¬ 
tions for each exhibit Every car on 
the floor has special interior light¬ 
ing, some of the revolving chassis 
require 220 volt current, some dis¬ 
plays use AC.; others DC., and 
so on The practice has been estab¬ 
lished to furnish all of this essen¬ 
tial information to the hotel en¬ 


gineers well in advance of the show 
so that when the show-date arrives 
the electrical connections are all 
in place and ready for use 
There is a very definite limit to 
the time alloted for the actual set¬ 
up of the show. A special invita¬ 
tion preview is to be held at 4 
o’clock on the afternoon of the day 
before the Auto Show opens to the 
public As a margin of safety, the 
deadline for having the show ship¬ 
shape is set for 12 noon 

By advance arrangement, the 
three small ballrooms nearest the 
freight elevator are cleared for 
action 56 hours before the dead¬ 
line Dozens of crates and boxes of 
all shapes and sizes, packed with 
panels, sections of wall, canopies, 
decorative fabrics, and numberless 
articles of ornamental and utili¬ 
tarian nature are hurried into th^e 
rooms and unpacked Time and 
space must be found to dispose of 
all of the crates and boxes, to say 
nothing of the task of putting to¬ 
gether the many sections which, 
when assembled, make up the 
elaborate decorations. 

Swarms of workmen, most of 
them old hands at the game, hustle 
the bulky panels and decorative 
pieces into a semblance of order so 


that the moment the Grand Ball¬ 
room IS declared available the 
pieces can be fitted into the posi¬ 
tions for which they were built 
The entire ballroom floor is avail¬ 
able for the decorators just 32 
hours before deadline Then the 
transformation begins 

Special equipment to facilitate 
the job has been provided by the 
Waldorf engineers. One unique tool 
IS a miniature derrick which is used 
to hoist canopies of substantial size 
and weight into position over mam 
entrances Another is a tall, scaf- 
fold-like dolly for setting up huge 
panels which border the mam ball¬ 
room 

Each piece of decorative panel¬ 
ling, when designed, has to be 
divided into pieces small enough 
to meet certain physical limita¬ 
tions. such as the length of the 
freight elevator, the sharp turns in 
the corridors, low doorways, and 
80 on They must be lashed, not 
nailed or screwed into position. No 
damage must be done to the walls 
or pillars of the ballroom. 

Twelve hours before the dead¬ 
line, the first cars and displays are 
brought up on the huge elevator. 
It would seem that the job should 
be simple—just put the c^s on the 
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elevator and push them into place 
on the ballroom floor, but it is not 
quite that easy. There are six dif¬ 
ferent makes of Gleneral Motors 
cars, in addition to displays by 
Frigidaire, Fisher Body, Research 
Laboratories, Delco Appliance, 
GMAC, GEIC, Customer Research, 
Diesel Engine, and others Some 
require a lot of tune to set up, some 
are practically ready for the show 
the moment they are in place, some 
are to be centered in rooms through 
which other cars and exhibits must 
pass in order to reach their proper 
position Here is a job that calls for 
organization. 

When Auto Show cars are 
shipped to New York, they are 
directed to the storage places of the 
various divisions which are in 
somewhat scattered locations 
around Manhattan Cars addressed 
to the big show at the Grand Cen¬ 
tral Palace must not be confused 
with those consigned to the Wal¬ 
dorf show The Waldorf cars, by 
direction of a GM Central Office 
co-ordinator, are each assigned a 
number A large tag bearing the 
number is placed in plain view on 
the radiator grille or bumper 

At the hotel, the only route from 
the freight elevator to the Grand 
Ballroom that can be maneuvered 
by long-wheelbase cars is a round¬ 
about passage through four of the 
parlors in which cars are to be dis¬ 
played, a distance of between 400 
and 500 feet This means that car 
#1 must be the car consigned to 
the farthermost point from the 
elevator so that it can find free pas¬ 
sage through the rooms without 
interference from other cars or dis¬ 
plays being placed in position Each 
succeeding car fills in the most dis¬ 
tant spaces from the elevator until 
the last unit occupies a spot just 
a short distance from the elevator 

None of the cars may be driven 
—they must be trucked to the hotel 
It 18 obvious that the truckers must 
be on their toes to get the low 
number cars delivered first Chev- 
rolets, Pontiacs, Oldsmobiles, Bu- 
icks, LaSalles. Cadillacs—all must 
be picked up at different store¬ 
rooms and brought to the Waldorf 
so that no time is wasted in getting 
them on the elevator in proper nu¬ 
merical order in relation to the 
numbered floor plan Also, large 
exhibits, such as chassis and cut¬ 
away motors, must be moved in 
simultaneously, so that their en¬ 
trance dove-tails into the car 
movement at just the right time. 

Then, too, there is the fact that 
It takes longer to set up a cut-away 
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chassis than it does to place a car 
in position Squarely in the center 
of the Buick salon may be the spot 
selected for such a chassis, and a 
start cannot be made on putting it 
up until every single car which is 
consigned to the rooms beyond has 
passed through. With this problem 
in rmnd, a “time-in and set-up 
8che<^|»ie” IS prepared If it is found 
that SIX hours will be required to 
get the chassis functioning, par¬ 
ticular care is taken to be sure that 
all of the cars scheduled to be dis¬ 
played m rooms beyond the Buick 
salon are in place before 6 A. M., 
allowing a full six hours for the 
Buick men to finish their task by 
deadline. 

Even getting the cars properly 
located involves more than meete 
the eye. Ramps are laid to make 
it possible for the cars to climb 
steps Rubber-tired jacks are used 
to jockey the units into exact po¬ 
sition, with space for traffic care¬ 
fully calculated Gas tanks are 
drained, batteries disconnected, 
spring shackles are wiped free of 
grease, oil is drained, and interior 
illumination is Installed There 
seems to be no end to the details 

Time, time, time ... the deadline 
has come and that four-hour mar¬ 
gin of safety was a good thing 
There is still some work to be done 
on exhibit set-up and the cleaning 
has necessarily lagged behind while 
work IS still going on. Finally, with 
one hour to spare, the last car is 
polished and the show is ready 
There have been times, however, 
when, twenty minutes before 4 
o’clock, the ballroom looked hope¬ 
lessly in disorder, but somehow or 
other the work got done, just in 
the nick of time 


BATTERY 

Storage Type 
For Flashlights 

T HE user of a flashlight is faced not 
only with the expense of frequent 
renewals but also with the occa¬ 
sional necessity for using batteries 
that are weak and give a poor light. 
.The Ideal Commutator Dresser 
Company has wiped away both 
these disadvantages with one 
stroke in the development of a stor¬ 
age battery for flashlights. 

This new battery takes the place 
of two 1%-inch, size D dry cells 
Its upper section-IS made of Du¬ 
Pont's Lucite, as that material is 
impervious to battery acid. This 


Over and above all of the ball¬ 
room activity is still another job 
which must be handled m the wee 
hours of the mormng of show day 
It has been the custom to display 
a Cadillac car in the main lobby of 
the hotel, at the head of the steps 
near the Park Avenue entrance. 
There is only one way to get it in, 
by removing a door and frame, 
pushmg the car over the sidewalk 
and through the door, and then get¬ 
ting it up the full flight of steps. 
It’s a light squeeze through the 
door, and another tight squeeze to 
get the lengthy unit around the 
comer so that it is headed straight 
up the stairway. A capstan is an¬ 
chored to two huge pillars across 
the foyer opposite the head of the 
stairs, which pulls the car neatly 
up the steps on planks. It has even 
been necessary, when Cadillac 
planned to build a wider car than 
production models of previous 
years, to build a crate, weeks be¬ 
fore the show, corresponding ex¬ 
actly with the outside dimensions 
of the car, and move the crate into 
the lobby as a sure check that the 
car would fit 

The Waldorf show has become a 
tradition in General Motors It is 
the high point of announcement 
time, and assumes great impor¬ 
tance as a stimulus in giving the 
new models a good start During 
the annual motor show week, 
Detroit literally moves to New 
York and takes over the town, and 
as far as that goes, the entire na¬ 
tion Automobiles are the topic of 
conversation everywhere, and the 
already automobile - conscious 
American public digests a whole 
new chapter of the History of 
Automobile Progress 


transparent material enables the 
user to see whether distilled water 
may be needed at any time, this 
water being added by unscrewing 
the top cap and dropping the water 
m with a medicine dropper 

LONG-LIVED FUNGUS 

ARVATION and other unfavorable 
conditions seem to make no differ¬ 
ence in the life of at least one 
fungus—that which causes the stem 
rot of rice The Department of Ag¬ 
riculture says, therefore, that it is 
not practicable to try to control this 
plant disease by rotation of crops 
A SIX-year test was carried out 
by the Department’s experts by 
screening infested soil to prevent 
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jlbove The Solovox, a mtuical Bnpplemeiit to the piano, hM a alx-octave 
ranse and an indefinite variety of tone colors. Btlow; Solovox keyboard 

new infestation After the six years 
elapsed, they found some of the 
sclerotia still in condition to renew 
activity and cause the disease 
whenever there was rice tissue on 
which the fungus could grow 



SOLOVOX 

Fascinating Sound Eiiects 
With the Piano 

A NEW electronic musical instru¬ 
ment—the Solovox, designed to be 
played with the piano—was intro¬ 
duced recently by Dr Frank 
Black, music director of NBC on 
the Cities Service program Both 
musicians and piano manufactur¬ 
ers believe that it will stimulate 
new interest in the tradition of 
music in the home and will have a 
stimulating effect on the piano in¬ 
dustry 

According to Dr Fritz Reiner, 
"Laurens Hammond's new instru¬ 
ment, the Solovox, IS not only an 
outstanding technical contribution 
to the number of electrical instru¬ 
ments but also a musical one Its 
endless possibilities for creating 
new and fascinating sound effects 
in combination with the piano, will 
kindle the imagination of every 
pianist In fact, the Solovox may 
revitalize the present style of writ¬ 
ing for the piano ” 

The Solovox IS Mr Hammond's 
third contribution to electronic 
music. Its predecessors being the 
electric pipeless organ which W'as 
first introduced in 19.35 and the 
Novachord, which made its first 


appearance m 1939 Like these in¬ 
struments, the Solovox IS entirely 
electrical in operation, but unlike 
them It has been designed not as 
a complete instrument in itself but 
rather as an adjunct to the piano 
and to be played simultaneously 
with It The Solovox consists of^ 
keyboard with 36 keVs, about one 
half the size of piano keys, which is 
attached by thumb-screws just be¬ 
low the piano keyboard, and a slim 
tone cabinet containing the neces¬ 
sary electrical equipment which is 
mounted underneath a grand piano 
or set alongside an upright piano 
The Solovox keyboard is attached 
to the right end of the piano so that 
the player can span both the Solo¬ 
vox and piano keyboards with his 


right hand. Thus he can augment 
the brilliant percussive tones of t|ie 
piano with a tremendous variety of 
tone colors, some of which suggest 
the shrill quality of the piccolo, 
others of which suggest the singmg 
tones of the violin and the piercing 
tones of the brasses. The Solovox 
is easy to play and can be picked 
up by even the self-made pianist in 
a few hours The Solovox is an in¬ 
strument whose market possibili¬ 
ties are, numerically speaking, 1000 
times greater that the organ due to 
its comparatively mexpensive price 
under $200 

MULTITUDINOUS 

Bacteria In Ocean Use More 
Oxygen Than Fish 

Oxygen in the ocean is probably 
used up more rapidly by bacteria 
and other micro-organisms than it 
is by all the fish and other visible 



animals ranging from tiny shrimp 
to giant octopuses, suggests Dr 
Claude E. ZoBell of the Scripps In¬ 
stitution of Oceanography at La- 
Jolla, California. 

Bacteria swarm in the depths m 
simply incredible numbers. Dr. Zo¬ 
Bell states A quart of ocean water 
may contain anywhere from 100,- 
OOO to 10,000,000 bacteria, consum¬ 
ing oxygen at the rate of .001 of a 
cubic centimeter to more than one 
cubic centimeter per quart per 
year. This looks rather insignif¬ 
icant, says Science Service, in re¬ 
porting Dr ZoBell’s discussion, but 
there are quite a number of quarts 
of water in the ocean, and the total 
becomes staggering. 

Oxygen consumption becomes.ft 
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particularly acute problem at great 
depths, for the only way this life- 
gas can get down there is to diffuse 
slowly from the surface—with bac¬ 
teria and other living things snatch¬ 
ing greedily at it all the way down. 
This dearth of oxygen may be an 
important factor in the paucity of 
life in the great abysses. 

GLARELESS 

Student's Light Mokes 
Use of Polaroid 

Polaroid is now available for 
the first time in a popularly priced 
study lamp that promises to be the 
modern successor to the old-fash¬ 
ioned “gooseneck” lamp 

Advantages of glare-free light 
are many. Black type may actually 


"X.. 


disappear from a white printed 
page under certain glare conditions 
But even under the most severe 
glare condition, it was determined 
that the proper introduction of 
Polaroid sheeting in the light path 
dissipates the undesirable glaie 
element and restores the print-to- 
paper contrast that is necessary 
for effortless seeing 

FOREST GAME 

Many Gam* Birds 
ThriT* In Foreits 

Approximately 66 percent of the 
food of all birds consists of insects 
A large number of song birds are 
the principal consumers of insects 
Many 'of these birds feed almost 
witirely upon this sort of food 
Game birds also take a great many 
insects, the young chicks more than 
the older birds. This is of particu¬ 
lar importance from the viewpoint 
of sportsmen. 

A recent study made at Massa¬ 
chusetts State College shows that 
the aldo'-bottom forest floor pro- 


DEATH SENTENCE 
for Dirt 

^ WediUt^fUo444e> 



• Several years ago one of the 
most interesting experimental de¬ 
vices in our research laboratory was 
one that aaed like a magnet on 
smoke, dust and dirt in the air. 
Strange part about this electric de¬ 
vice was that it worked just as quietly 
and free from moving parts as a 
storage battery. Yet in practically 
no time at all it would collect a jar 
full of dirt from air you’d declare 
was clean and pure. 

• Today, that device is known 
as the Precipitron* and we’re hav¬ 
ing a busy time filling orders for it. 
That’s easy to understand once you 
appreciate that the great American 
smoke problem alone costs busi¬ 
ness, home owners and taxpayers 
millions of dollars each year. But 
smoke is only one of innumerable 
air-borne impurities such as dust, 
dirt, pollen and other substances. 

• The way the Precipitron rids 
the air of smoke is an interesting ex¬ 
ample of its practical efficiency and 


usefulness. Smoke is made up of 
particles so minute that a screen 
fine enough to catch them would 
not allow air to pass. 

• Yet the Precipitron takes 
smoke out of the air as if by magic. 
The principle employed is simple. 
Every incoming particle of smoke, 
dust, dirt, and pollen receives a 
positive electrical charge. Then a 
negatively charged plate, acting like 
a magnet on steel filings, draws 
these particles out of the air stream. 

• We knew that there vreLS anted 
for the Precipitron, but we hardly 
expected it would find so many uses 
as to open up an entirely new in¬ 
dustry for us. 

• For instance, in textile mills 
the Precipitron is removing smoke 
and soot from the air for the dryer 
and spinning rooms. In telephone 
exchanges it is protecting the tiny, 
delicate relays that operate the dial 
telephone system. In steel mills it is 
cleaning the ventilating air for main- 
drive motors and motor generator 
sets. In hospitals it is safe-guarding 
recovery wards and operating rooms. 

• In all buildings where in¬ 
stalled, it is reducing cleaning and 
redecorating costs. One store which 
used to repaint every year now finds 
it need do so only once every three 
years. Displays stay fresher; mer¬ 
chandise retains its original sales- 
appeal. Food-processing plants, 
chemical and testing laboratories 
find the Precipitron invaluable. 
Night clubs now boast of having 
cleaner air than that outside. 

• Right now Westinghouse Re¬ 
search Engineers are working on 
many other difficult projects. We 
hope a lot of things like the Pre¬ 
cipitron will result. 

*Reffist<n}d Trademark 
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T^HERE is only one "WALDORF" 


Its towers, sharpl> etched against the sky. are modern 
as tomorrow ... jet its tradition of hospitality goes back to a 
grand and spacious age. 

Its glamorous restaurants,favorite gathering-places of 
metropolitan society, are vibrant with music and gaiety . . . 
while abov e, its rooms are star-quiet in the niglit, peaceful as 
the hills of home. 


Its guests include the great ones of a busy world . . . 
and the quiet, unassuming people who make that world go 
’round. 


☆ 

THE 


WALDORF-ASTORIA 
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duces the greatest number of in¬ 
sects and spiders which game will 
eat. The second most productive 
source of large insects, siutable for 
game food, is the white-pine-hard- 
wood forest type But the greatest 
total of insects, regardless of their 
usefulness as game food, was found 
on the forest floor of the hemlock- 
pine type 

There are many kinds of game 
which thrive in the forest, and the 
forest is always justified, from a 
sportsman’s viewpoint, not only as 
cover for wild life but because of 
the beneficial effect it has on water¬ 
sheds, and consequently the favor¬ 
able influence upon fish life 

SCRATCHLESS 

Synthetic Rubber 
Gasoline Nozzle 

Automobile owners who have had 
their cars scratched by the brass 
nozzles of filling station gasolme 
hoses will welcome adoption of a 



Rubber protects the oar finish 


new nozzle made of Goodrich syn¬ 
thetic rubber This nozzle, shown 
in the accompanying illustration, is 
the first such nozzle to be listed by 
the Underwriters’ Laboratories, 
Inc, and is the product of several 
years of research 

NOT DAFFY 

"Condition" Animals to F*ar 
Ona-Strlng Fenesa 

A SINGLE string, hung between 
slender posts, may be enough to 
keep the cow of the future in her 
pasture if cows are psychologically 
conditioned. The conditioning 
would only mean punishing the 
animal with a mild electric shock 
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every time she went near the string 
Even a cow soon learns to stay 
away from all strings after that. 

Psychology could thus save the 
farmer the enormous costa of iron 
fences and electric devices now 
used, Dr. A. I. Gates of Teachers 
College, Columbia University, re¬ 
cently told the Educational Section 
of the American Association for 
Applied Psychology. “Although a 
farmer neighbor of mine declared 
this was a daffy idea, it is good psy¬ 
chology,” declared Dr Gates 

—Science Service 

no-sAw 

Hand-Operated. Inexpenaive, 

Fast Cutting 

A NEW Jig-saw, put on the market 
by Dremel Manufacturing Com¬ 
pany, is a hand tool which uses less 
electricity than a 75-watt lamp 



Vibratinf fir-savi 


bulb, runs at a speed of 7200 strokes 
per minute, will cut through or¬ 
dinary plywood at the rate of a foot 
forward per minute, and cuts so 
smoothly that no sanding is re¬ 
quired These details sum up the 
important features of the new 
Moto-Saw The device weighs only 
17 ounces, operates on 110-120 volt 
alternating current, and is priced 
at less than five dollars 

The illustration shows the ease 
with which this machine is handled 
Above the hand grip is the vibrat¬ 
ing mechanism which holds one end 
of the saw blade The upper end 


of the blade is gripped at the end 
of a spring arm, mounted on a 
goose-neck frame. 

ALWAYS BUSY? 

B«m Take Life Easy 
When Food ia Scarce 

By an ingenious device that re¬ 
lieves bees of their pollen loads 
while permitting free passage into 
and out of the hive, entomologists 
in California have compiled rec¬ 
ords that cast doubt on the familiar 1 
idea of the inveterate industry of j 
these insects When a bee is “as I 
busy as a bee” she is that way be- i 
cause abundant food supplies are 
available for harvest But when ! 
dearth occurs, she takes life easier | 
and does not bring home much pol- | 
len, either foi immediate use or to I 
mix with honey for storage as bee { 
bread 

WEARLESS WASHER 

A NEW snap-on washer eliminates i 
leaky-faucet trouble Made of rub- i 
ber composition, it is so made that . 
it does not turn and wear itself out 
against the seat Furlheimore, it 
is replaceable without a screw 
driver, as it simply snaps in place 
with the fingers 

This inexpensive new washer 
comes with a special screw having , 
a grooved head, and a thin brass 
washer The entire unit sells for 
ten cents retail, and replacement | 
washers are but five cents l 

In installing this device, the i 
standard washer screw is removed ' 
and the grooved-headed one in¬ 
serted tightly Over this is first 
dropped the brass washer, then the i 
rubber washer is snapped over the ' 
grooved head of the screw The 
opening in the rubber washer is 
recessed so that a ridge moves 
freely in the groove of the screw- , 
head 

When the faucet handle is turned, 
the entire unit revolves, but as soon 
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as the rubber touches the seat it 
holds steady while there is slip be¬ 
tween the thin brass washer and 
the rotating valve stem. 

This ingenious new device is 
patented and is the product of No- 
Pans Washer Company. 

WORLD CLOCK 

Tims Throughout Worid 


At both the Golden Gate Interna¬ 
tional Exposition and The New 
York World's Fair, the Interna¬ 
tional Business Machines Corpora¬ 
tion exhibited first models of a 
unique clock which may find use in 
airline depots, in steamship offices, 
and in many other locations where 
there is need for, or curiosity about, 
the time in all parts of the world 
This clock, of comparatively large 
size, IS to be mounted on the wall, 
and consists of a projected map of 
the world marked off vertically in 
hourly time divisions 

The map itself is immovable, but 
a black band lettered for hourly 
divisions of the day moves across 
the top of the map Above this mov¬ 
ing time strip is a spot in which 
minutes are indicated by numer¬ 
als Reference to the accompany- 
mg illustration will best indicate 
the simple method of reading the 
time for any part of the world. It 
will be noted that the time band 
has moved to a point showing that 
New York, for example, is in the 
2 00 P. M. range The 58 mmutes 
indicated above the strip give the 
exact time m New York as 2 58 
P M. To the right, England and a 
large part of Europe are m the 7 • 00 
P. M range; hence the time in Eng¬ 
land is 7 58 P M. 

Similarly, the time m any other 
range throughout the world may be 


instantly read by looking upward 
from the geographical point to the 
time indicated on the time band 
and the number of elapsed minutes 
shown above that. One other point 
to note IS that lights behind the map 
itself follow the movement of the 
band at exactly 12:00, Noon, so 
that one gets a sense of the sun 
spreading over that portion of the 
earth at that particular time and 
shading into dawn at the left and 
twihght at the right. 

This clock is a development of 
Miss Maud M Clough, and will be 
manufactured by International 
Business Machines Corporation. 

BIBUCAL SCIENCE 

leremioh Made Sdentiilc 


uv 

Iea, the hmd also calved in the 
field, and forsook it, because there 
was no grass 

“And the wild asses did stand in 
the high places, they snuffed up the 
wind like dragons, their eyes did 
fail, because there was no grass ’’ 
—Jeremiah 14. 5 and 6 

Thus as long ago as biblical times 
the observation was made that 
when there is no grass on which an¬ 
imals may feed, one of the first and 
most characteristic symptoms is 
that of blindness Today we know 
that grass and all green growing 
plants contain a yellow pigment, 
carotene, the precursor of Vitamin 
A, which, when absent from the 
ration of all animals, produces as 
one of its most specific symptoms, 
xerophthalmia, or blindness, prev¬ 
alent m humans as night-blindness. 

And even today, when scientists 
wish to determine the minimum 
vitamin A requirements of farm 
and domestic animals, no better 
technique is available than a deter- 
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Checkinr field distribution of i 


k' type of television antennn 


mination of that minimum amount fussy job, maybe you thought 
of vitamin A value which is just somebody ought to develop such a 
necessary to prevent the onset of thing in finished, ideal form and 


night blindness 

Today the poultry- and cattle- 


manufacture it This IS what the 
Boyer - Campbell Company has 


Relive again those happy ecenet. See 
your (napthot* become alive—make 
you really feel that you're again 
there. Both you and your friendi 
will be ama74 w l and faecinated with 
the latest, new tdentific discovery the 
STEREO-MIRROR. Send today for 
full FREE details and illustrated 


NU-MIRReiC0..Briri{8|»ftCoiHi. 


man can easily and quickly obtain 
a carotene assay of the feed he is 
to buy Most feed manufacturers 
determine carotene as a routine 
practice in their laboratories and 
thus are able to protect themselves 
and their customers 

TELEVISION ANTENNA 

With experimental work in tel¬ 
evision transmission progressing 
steadily and new methods being 
adopted in the endeavor to increase 
efficiency and service area, the ac¬ 
companying illustration takes on 
added interest. It shows a part of 
the conical television antenna re¬ 
cently erected at the General Elec¬ 
tric Company, Helderberg Station 
W2XB near Schenectady. 

In the photograph, one of the 
engineers of this station Is explor¬ 
ing the field distribution of the an¬ 
tenna, using the well-known 
closed loop and radio frequency 
meter set-up. 

FOH CLOSE WORK 

L«ai and Lata|;» For 
Pkodsion Woric 

If you have ever-—and you prob- 
hftve oftoa—rigged up a strong 
In -comaectioil wl& a large 
magnifying lens to do some close, 


done It is a bracket with clamp to 



attach to a chair or other support, 
case containing lens and light. The 
one shown is for doctors and hos¬ 
pitals; a similar one for shop use or 
precision jobs has been developed. 

MECHANICAL MEMO 

Sesping memo sheets on a desk so 
they will always be handy yet not 
violate the executive’s demand for 
neatness is a problem that has now 
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been solved by a new device—Rolo¬ 
dex, a “touch control” memo sheet 
case Molded of Bakehte, it com¬ 
pletely encloses over 200 sizeable 
sheets 

Near the front, on the top of the 
case, IS a plastic roller Under¬ 
neath IS the pack of loose memo 
sheets When one is wanted, the fin¬ 
gers touch the top of the roller and, 
as they are drawn forward, the re¬ 
volving roller brings out the de¬ 
sired sheet, right to your fingers 

SANITARY 

Woven Plastic Seats Are 
Attractive, Cleon 

More and more, plastics are mov¬ 
ing in on us—^replacing products 
which, despite certain disadvan¬ 
tages, have been with us for gen¬ 
erations The latest move of this 
nature is into rapid transit vehicles 
to replace woven seat covers 


will be more sanitary and will not 
split and require replacement so 
often as do the present woven rat¬ 
tan splits, 

END NUISANCE 

Diathermy Apparotus 
Need Not Bother Radio 

T HANSMissiONS from electro-med¬ 
ical apparatus have actually been 
received across the continent and 
even across oceans When dia¬ 
thermy interference first began to 
be serious a number of years ago, 
the disturbances were first attrib¬ 
uted to stations operated by per¬ 
sons under the jurisdiction of 
foreign governments. Then the 
signals were traced to diathermy 
machines operated in medical 
centers and offices of private phy¬ 
sicians 

Diathermy apparatus affects ra¬ 
dio reception because the machines 
are essentially radio transmitters 
The radiation that causes interfer¬ 
ence is not essential for therapeu¬ 
tic purposes and steps are being 
taken to prevent such radiation 

SYNTHETIC WOMAN? 

The Chemist Con Clothe 
Her Cop a Pie 

We have long threatened to write 
someday an article on the synthetic 
woman—pardon us, the synthetic- 
clothed woman Indeed, women are 




An accompanying illustration not only discovering that more and 
shows the seats in a New York sub- more of their garments and adom- 
way car covered with Saran, a new ments are made of synthetics, but 
woven plastic “fabric ” Such seats, that these modern products of the 
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Celnlose plastics add attrac¬ 
tiveness to shoes, belt, bracelet 


chemical laboratory are m some 
ways more attractive than would 
be the same articles made of na¬ 
tural products We present, as an 
example, an accompanying photo¬ 
graph from Monsanto Chemical 
Company showing new accessories 
for evening wear. Attractive 
enough on the printed page, these 
articles, which are woven and cro¬ 
cheted in intricate designs, give the 
effect of simulating jewels. Fur¬ 
thermore, the material of which 
they are made is tough, strong, and 
resistant to water, so that only a 
damp cloth is needed for cleaning 

ANTI-AIRCRAFT 

90-MM Gun, Now Standard, 
li Effective Weapon 

The new 90-mm anti-aircraft gun 
IS now a standard anti-aircraft 
weapon for the Coast Artillery Its 
rdle will be essentially that of the 
present standard 3-inch anti-air¬ 
craft gun, M2A2, which it will re¬ 
place insofar as future procure¬ 
ment is concerned. However, all 
serviceable 3-inch anti-aircraft 
guns, including those now under 
manufacture, still are classed as 
standard and are to be continued 
in service. For the present, tech¬ 
nical details of the new weapon 
will remam in a restricted category. 

According to the Coast ArUllery 
Journal, the gun will be known as 
the 90-mm anti-aircraft gun. Ml, 
on 90-mm anti-aircraft mount. Ml. 
Although its developed rate of fire 
probably will be slightly less than 
that of the 3-inch, its projectile is 
considerably heavier; hence in 
over-all effectiveness—^number of 
effective fragments per umt of 
time—the 90-mm represents a 


considerable improvement over the 
standard 3-inch weapon The pro¬ 
jectile of the new gun also has a 
shorter time of flight than that of 
the 3-inch for corresponding ranges 
and consequently a greater max¬ 
imum useful range. In over-all 
weight and in tactical mobility the 
two weapons are approximately 
equal —Army Ordnance 

PAPER DRILL 

Pimches Many Sheets 
At One Stroke 

In collating all manner of office 
records, it is frequently necessary 
for an employee to use an ordinary 
paper punch, go through the com¬ 
plicated business of measuring a 
few sheets at a time, and then 
punching by hand the holes that 
are to fit the material into a binder 
Even the larger, desk-type paper 
punches are often difficult to handle 
and do not punch accurately 
Christie-Lucas, Inc , has solved all 
these problems which can so often 
become major headaches, by de¬ 
veloping a desk-type punch called 
the “Bull’s Eye” paper drill 
This machine is actually a drill. 
It takes up to a one-inch stack of 
paper at one time, and will drill up 
to seven predetermined registered 



holes without removing the paper 
from the tray Despite this high 
efficiency, it is hand-operated and, 
therefore, may be moved to any 
location where it will find use for 
drilling manifests, sales bulletins, 
loose-leaf catalogs, and general 
correspondence. 

Holes from ti-inch diameter up 
to and including of an inch 
diameter can be drilled with this 
machine. Holes may be located 
from, one-fourth of an inch to 1% 
inches from the edge of a sheet. 
The leverage is six to one, and the 
manufacturer claims that any girl 
can operate it fOr hours with little 
fatigue. 
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Mirks Pourizer-Aniltzer 

Ideal because it fits almost every in¬ 
strument Colors appear with utmost 
perfection because practically com¬ 
plete extinction of light 19 obtainable 
This nev, polarizing medium ts in use 
at bniveiMties and Commercial Lab¬ 
oratories Type E and BT Analyzer 
j Set 

PHOTOGRAPHERS 

ELIMINATE GLARE 

With the 

MAHMS FOLARimtXG PLATE 

The Marks Polarization Places can 
he accurately adjusted to any Still 
or Movie Camera and used with or 
without visible locus. It improves 
beauty oj color photography by 
eliminating surface glare It also 
secures detail commonly lost by 
glare, especially in scenic and 
water shots Comptet* 
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MEW! 

Improved 
Alhmetal Front 


for 5x7 negatives and smaller 



It includes such features as Micro- 
Focusing, adjustable light, dl-thermic 
ventilation and burn proof reflector 
Packed complete with opal glass and 
center drilled plain lensboord 
•TO" SPECIAL FEATURES 

• Lcnnphouse now supported bf on 
on metal Irome. 

• For negottves up to 5x7 Inches. 

• Streamline design 

• Adlustable Ught. 

• Adaptoble to various lens comblna- 
ttons. 

• EosUy srected. 

• Ol*tbermlc top ventilation. 

• Absohits rigid back column. 

• Opal gloss dlihislon. 

• Chrome and Morocco finish. 

• Special "PIX BUt" bellows. 

• Approved rubber covered cord and 
ond plug. 

• Special bum-prooi reflector 


Telling Stories With Your 
Movie Camera 


1 story-teller par excellence in pho¬ 
tography. The movie reel Is the ver¬ 
batim report of life’s mcidents, bring¬ 
ing to the screen as near an approxi¬ 
mation of what we saw—and, m these 
days of amateur sound outfits, what 
we hear—as It is possible to achieve 
by means today available The chief 
characteristic of the movies is motion 
We take movies for that reason be¬ 
cause it allows us to show a complete 
sequence of movements as when 
photographing a child at play or, by 
the stop-motion method, such sub¬ 
jects as flowering blossoms But 
movement of itself is not sufficient 
The movement must be sipilflcant, 
provide a living reproduction of 
somethmg worth while, a subject in 
which movement is essential There¬ 
fore, tmless movement contributes to 
the objective of making the subject 
almost literally “come to life” on the 
screen, you may just as well take that 
particular subject with your still 
camera 

And that brings us to an inevitable 
comparison, odious though compari¬ 
sons may be, between the results 
achieved with the still and the movie 
camera. Neither really competes with 
the other because each has its definite 
place The still camera intends to and 
does catch but one instantaneous 
phase of a subject. Sometimes it 
makes as many as perhaps a dozen 
separate impressions of the subject 
and calls the group of pictures a 
story-telling sequence or series. With¬ 


32d St near 6th Ave., N. Y. C. 

World’s Largtsl Camera Store 
Built on Square Dealing 



in the limits of the still camera It alms 
to accomplish what the movie camera 
does, but without motion. However 
fine the result, such a sequence or 
series can be nothing more than a 
group of mdividual stills or photo¬ 
graphs of the same subject taken at 
mtervals. The story may be com¬ 
plete within the hmitations of the 
medium, but can never really be 
complete unless motion is introduced, 
to merge one still shot with another 
by the natural movements of the 
subject in changing from one posi¬ 
tion to the succeeding one. 

The objective in all movie-making 
is the projection screen. In shooting 
film, particularly if economy is the 
watchword, as it should be, let us try 
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to visualize at the same time what 
the results will be when projected 
Will our audience be bored because 
the scenes are too long or disap¬ 
pointed because the scenes are 
skimpy and therefore too brief to 
provide the impression or tell the 
story you thought you were shooting’ 
Both faults should be avoided. In the 
first case, “splicing” in advance, that 
is, before shooting, is the best way, 
though some judgment and experi¬ 
ence is admittedly required. The 
more splicing you do in avoiding in¬ 
significant and plus footage, the less 
you will have to do on the splicing 
block. On the other hand, if the scene 
is too brief it will be on and off the 
screen before your audience has had 
a chance to get any impression of it 
at alL Clipped scenes are probably 
the worst bugaboo of all lor the stiU 
man who turns to movies lor the first 
time. One of his first goals, therefore, 
tboui^ it Is not too difficult to reach, 
is to battle and conquer the instinc¬ 
tive desire to short-change his feeenes. 

Concentration on aignmcant move¬ 
ment is frequently accomplished by 
selectidg an individual subject out of 
a group and shooting away at that 

NOVEMBER IMO • SCIENTIFIC 
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until you have exhausted its possibili¬ 
ties. In Figure 1, we show a group of 
artist students painting a model on 
the beach at Provlncetown. As a 
group, it was cmematically unworthy 
of more than brief notice—^just long 
enough to show the group and allow 
the eye to get an impression of the 
general scene But a look around will 
usually discover some one subject 
that holds promise of mterestmg 
movement. This we found in Figures 
2 and 3 The young lady In question 
had itrace, movement, and now and 
then struck attitudes somewhat flav¬ 
ored with humor 

The tiny fisherman made another 
good subject with the diffkulttes he 
was havmg keeping his fishing Ime 
untangled A scene like this would 
make an attractive bit in a longer reel 
of other doings on the same wharf 

Sound Movies 

D evelopments in the sound-movie 
equipment first described in 
Scientific American for December, 
1039, have brought it to a high state 
of perfection and flexibihty With 
available equipment you can make 
talking pictures at home, pictures as 
lifelike as those you see in the theater 
You can photograph your family or 
friends, singing, dancing, performing 
dramaUc sketches You can take 
close-ups of dialogue The voices will 
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Fifth AbhiibI ScieBtific AfliaiicBB 

AMATEUB PHOTOGBAPHT 
CONTEST 


OVER 


$1200 

IN PRIZES 


r r this year’s contest, prints may be entered in any or 
all of the three groups listed below. In accordance 
with the rules In addition to the seven major prizes 
and five honorable mentions, there will be three SPE¬ 
CIAL AWARDS that will be accorded to the three out- 
standmg photographs among the 36 prize winners. 
These special awards will be given in addition to the 
regular prizes that the pictures win 


36 PRIZES 
PLUS 

Three Special 
Awards 


DIVISIONS IN WHICH PRINTS MAY BE ENTERED 
Division 1 Human interest, including camera studies of people. 

animals, and so on Portraits will be grouped in this division 
Division 2 Landscapes, including all scenic views, seascapes, and 
so on 

Division 3 Action, including all types of photographs in which 
action is the predominating feature. 


IN EACH OF THESE DIVISIONS 
THERE WILL BE AWARDED 
SEVEN MAJOR PRIZES AND 
FIVE HONORABLE MENTIONS 
WINNERS OF THESE PRIZES 
BECOME AUTOMATICALLY 
ELIGIBLE FOR THE THREE 
SPECIAL AWARDS. 


RULES of the CONTEST 

I The groups will be Judged Inde¬ 

pendently on the basis of pictorial 
appeal and technical excellence 
The decision of the Judges will be 
final In case of a tie for any prize, 
duplicate prizes will be awarded to 
the tying contestants 
a Prints must not be smaller than S 
by 7 or larger than 11 by 14 Inches 
All prints must be mounted, other¬ 
wise they will be returned Im¬ 
mediately 

3 Photographs must be packed prop¬ 

erly to protect them during trans¬ 
portation 

4 Non-wlnnlng entries will be re¬ 

turned only If sufficient postage Is 
Included when the prints are sub¬ 
mitted 

6 Bach entry must have the following 
data written on the back of the 
mount Name and address of con¬ 
testant, type of camera, and film, 
enlarger, and paper used 

6 Contestants may submit no more 

than two prints In each group, but 
may enter any or all groups In no 
case, however, will more than one 
award be given to any Individual 
contestant 

7 Prints must be In black and white. 

Color photographs are not eligible 

8 Prize-winning photographs will be¬ 

come the property of Scientific 
American, to be used In any man¬ 
ner at the discretion of the pub¬ 
lisher 

9 Scientific American reserves the 

right to purchase, at regular rates, 

any non-wlnnlng entry 

10 No entries will bo considered from 
professional photographers 

II All entries In this contest must be 
in the hands of the Judges by 
December 3, 1940 Results will be 
announced In our Issue dated Feb¬ 
ruary. 1941 

12 The contest Is open to all residents 
of the Western Hemisphere who 

are not In the employ of Scientific 

American 

13 In fairness to all contestants, fail¬ 
ure to comply with any of the 
above rules will result In auto¬ 
matic disqualification 


THE PRIZES 


1st Three $125 L0N6INES. Corona¬ 
tion Model, Solid Gold, Man's Wrist 
Watches. 

2nd. Three $85 L8NGINES, Pre- 
sentitlin Model. SoHd Gold. Men's 
Wrist Watches. 

3rd. Three FEDERAL No. 246 
Photo Enlargers (List Price $49.50). 


4th. Three FEDERAL No. 345 
Photo Enlargers (ListPrico $42.50). 

5th. Three PIERCE CRRONDGRAPH 
Min's Wrist Watches (List Price 
$19.75). 

6th. Three BERMAN-MEYERS Hash 
Guns complete with case (List 
price $15). 


7th. Three FINK-ROSELIEVE Vaporators 
(Ust price $12.50) 


HONORABLE MENTION 

1st. Three Flnk-Eoselleve “Hl-Spot” 
Hollywood type spotlights. 

2nd. Three Mimosa Perktno devel¬ 
oping tanks. 


3rd. Three Raygram Wood-Chrome 
Tripods. 

4th. Three Fink-Roselieve Audible 
Timers. 

5th. Three Fink-Roselieve Satin- 
Chrome Range Finders. 


THREE SPECIAL AWARDS I 

winning pictures in the three divisions will be grouped and 
Judged further to determine which three of them shall be 
considered as the best in the entire contest To the contestants 
who entered these three photographs will be presented the 
following special awards 

Ist. One No. 715 Weston Exposure Meter (List price $24.) 

2nd. One No. 650 Weston Exposure Meter (List price $19,95.) 
3rd. One No. 850 Weston Exposure Meter (List price $15.50.) 


THE JUDGES 

McClelland Barclay, arttat T J Maloney, editor of U, B. Camera 

Ivan Dmitri, artlot and photographer Robert Yamall Blcble, pbotographar 


AddruBB all Entries to 

Photogropli Contest EAtor, SciontIRc Aswiicim 


24 West 40th StrMt 


New Yoric. N. Y. 
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be perfectly synchronized with the 
lip motion. 

You can add narrative comment, 
music and sound effects to your pres¬ 
ent library of silent films Your voice 
and music will match the action of 
each scene with split-second accuracy 
Talking pictures can be made on 
either 8mm or IBmm film, black and 
white or color. The film is run at 



For sound movies: Camera drive, 
turntable, and projector units 


silent speed, 16 frames per second, 
saving one third of the cost of sound- 
film productions 

In addition to their low cost, disk 
recordings have several advantages 
over film recordings for home, edu¬ 
cational, and experimental uses The 
sound reproduction from the disk re¬ 
cordings IS equal to the best sound- 
on-fllm Each sound recording can be 
played back immediately after it is 
recorded for checking purposes The 
records can be edited to match the 
final edited film. With synchronized 
disk recordings you can add sound to 
colored pictures without printing The 
original reversal film may be used 
These advances in home movie 
making are made possible by the 
Syncrosound System which enables 
you to combine home movies with 
home recordings Synchronization be¬ 
tween the disk and film is assured by 
a fool-proof mechanical and electri¬ 
cal locking system 
To make and project talking pic¬ 
tures, you will need, in addition to 
your camera and projector, a portable 
sound recorder and three Syncro¬ 
sound units—one for the recorder, 
one for the camera, and the third for 
the projector. The turntable unit is 
equippied with a bracket and mount¬ 
ing post so that it can be mounted on 
any recorder, home phonograph, or 
record player by means of one screw 
The camera drive unit is designed so 
that the tripod screw and one bracket 
hold the camera and motor drive 
firmly together. 

Syncrosound units are now avail¬ 
able for Ampro projectors. Bell & 
Howell 8mm and 16mm cameras and 
projectors, Bolex cameras. Keystone 
8mm camera and projector, and the 
Victor 16mm camera and projector. 
Units can be supplied for other makes 
on special order. 

Us* th« Larcr* Stops 

W HSN making enlargements, it is 
generally preferable to use the 
larger stops. Some workers auto¬ 
matically stop all the way down as a 
matter of course, after having focused 
with the Ims wide open. The only 
times it is really neoessai^ to use the 


-IT'S HERE AT LAST!-, 

WHAT EVERY MOVIEMAKER WANTS 

PERFECTLY SYNCHRONIZED SOUND 
AT A PRICE YOU CAN AFFORD 



B & H 16mm pn/tc»r mth 



PRESTO 

RECORDERS 

make and reproduce high 
fidelity synchronized 
recordings. The model K 
(illustrated) makes rec¬ 
ords that play 5 minutes. 
The Presto model Y 16" 
recorder makes records 
that play 15 minutes con¬ 
tinuously, sound for a com¬ 
plete 400' reel of 16mm. 
film. 


W ITH the new PRESTO SYNCRO¬ 
SOUND SYSTEM you can make 
8 mm or I6mm. talking pictures of your 
family or friends singing, playing, acting 
dramatic sketches. Vou’ll see and hear 
them on the screen, their voices syn¬ 
chronized perfectly with every lip mooon. 

You can bring your silent piaures to 
life with narrative comment, musical 
backgrounds, sound effects. Your sound 
will match each action on the screen 
with split-second accuracy 
The PRESTO SYNCRO-SOUND SYS¬ 
TEM gives you theatre quality, syn¬ 
chronized sound on disc at 1-lOth the 
tost of sound on film It’s simple to 
operate, no intricate adjustments, no 
fumbling with speed controls; the syn¬ 
chronization is completely automatic 
from Stan to finish Ideal for home, in¬ 
dustrial or educational movies 

To make and show talking pictures 
you need a Presto recorder and 3 
SYNCRO-SOUND attachments, one for 
the recorder, one for your silent pro¬ 
jector and the electric drive for your 
camera. To show silent pictures with 
post-recorded narrative you need only 
the projenor attachment and the turn¬ 
table attachment which can be used on 
any home phonograph or record player. 
Numerous photographic dealers and 
recording studios are being equipped to 
make synchromzed records for you. 

Write today for prices and our FREE 
BOOKLET entitled "How to Make Talk¬ 
ing Pictures at Home.” 



P||rQV|% RECORDING CORPORATION 

I* H C 3 I U West SSth Strecl. New York, N. Y. 
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I YOUR PHOTO BUDGET; 
WITH THESE / 

I EXTRAORDINARY BARGAINS! 


UNIVEX MERCURY F3 5 
ARGUR MODEL A F4 9 ; 
WIRQIN E4 6 Vsrlo I,IK 


10-Dr, MONEY BACK GUARANTEE 
* Bargain Lilt Just Out' Sand All Riquuti an 
Mail Ordars to 142 FULTON ST 
"Th* House of Photographic Voluet" 


IMOTO^ 1 


tleman was Intently studying the pic¬ 
ture possibilities in a group of fishing 
boats, when we came along and made 
our picture This was a rather easy 
one because the subject was absorbed 
in thought. 

Lamp for Ultra-Speed 

A STUNT of the laboratory has be¬ 
come the useful tool of the work- 
mg photographer m Eastman Kodak 
Company’s adaptation to general uses 
of the lamp employed for high-speed 
photography by Dr. Harold E. Edger- 
ton and his associates of the Massa¬ 
chusetts Institute of Technology. The 
imit 18 known as the Kodatron Speed- 
lamp and employs a gas-filled, elec¬ 
trically-operated flash tube, providmg 
an effective flash speed of about - 
1/30,000 of a second. This speed has 
been found to be adequate to stop 
virtually any moving subject except 
a rifle bullet. Although the speed of 
the flash could be boosted to 1/1,000,- 
000 of a second, light volume would 
be cut down correspondmgly. 

The single flash provides illumina¬ 
tion equivalent to that of 40,000 SO- 
watt tungsten lamps, 8ufBci«it to 
provide fully-timed negatives of an 
average subject 60 feet from the 
camera at a lens aperture of f/lL The 
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Amateur Photographers 

UifivutsAL Photo Almanac and Mai. 
KXT Guim. Hou), whsH and whai to 
photograph in order to make money 
with your camera; where to tell dif¬ 
ferent typei of pnntt ilM. 

SYNcaortAiH Photocbaphy, by Wil 
lard D. Morgan. Fliahlight bolbi, 
li lole ind at rapplementary light 
aonrcet for photography. Eqoipnienl 
and how to ote it. |2 10 

PHorociAPHic Chemicals and Sold. 
TioNS, by J. 1. Crabtree and G. E 
Matthewi. IFritten in non-lechnical 
language to that the book may be 
read rind underttood by all photo¬ 
graphic workert. fi.lO. 

Photociaphy By Inpiaud, by Wal¬ 
ter Clark, FJl Accurate technical 
informatien on the whole tub/ect of 
the title. How to obtain the bett 
ratultt. I5J0. 

Photocbathinc in Color, by Paul 
Outerbridge, Jr. A thoroughly prac¬ 
tical guide for the perplexed color 
photographer, either rank beginner 
or advanced amateur. Included are 
10 full-page, foar<olor reproductions. 
»4.9S. 


Puos Quotub Include Postace 


VPe Can Supply Any Photographic 
Book in Print 


Scientific American 

M Wuat 40th StTMt New York City 
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-CAMERA ANGLES- 

l/30,000th second speed is, of course, 
many times faster than the highest 
setting of any camera; about 800 
times as swift as the wink of an eye, 
and about ten times as fast as is 
necessary to stop an athlete in action. 
The tube yields more than 5000 
flashes, after which it is replaced with 
a new tube One flash can be made 
every 10 seconds, the charging time 
of the condenser. 

“The Kodatron flash is accom- 
Piished," write the manufacturers, 
‘iSy dlschargmg a condenser through 



Kodatron Speedlamp 


a gas-filled tube. Ordinary 110-volt, 
flO-cycle current is led mto the power 
unit of the lamp, where a specially- 
constructed transformer steps it up 
to 2000 volts. This current is then 
rectified and used to charge a con¬ 
denser When the trip circuit is 
closed (manually, by a flash syn¬ 
chronizer, or by the photocell tmit), 
the energy stored in the condenser is 
discharged through the tube in ap¬ 
proximately 1/30,000 of a second, 
producing a flash of high photo¬ 
graphic efficiency ” 

The flash lamp itself has a tubular 
frosted glass shell, Atting over a 
spiral glass tube which contams a 
mixture of krypton and xenon gases 
This is the flash element, the gas 
heating to incandescence when the 
condenser charge is released through 
it Centered m the coil of the gas 
tube is the modeling or focusing light 
so that the angle of lighting is the 
same lor both flash and modeling 
light The modeling light is a V-flla- 
ment projection type bulb of moder¬ 
ate wattage and long life 

Why Retouch? 

A brief for retouching as a matter 
of prime necessity, 11 successful 
portraiture is the goal, was recently 
put forth by J. Ghislain Lootens, 
F.R.P.S. 

“H you are Interested in portrait¬ 
ure you are going to retouch or be 
disliked by your friends," writes Mr. 
Lootens, who is a widely known 
teacher of photography as well as one 



F-R DEVELOCHROME 

To Davalop Prints In Any 
Single Color of the Spectruf^ 


Use the some technique os that em¬ 
ployed with ordinary block and white 
and get one of photography's great 
thrills —prints that spring to life in 
color, (jayly brilliant, delicate or 
rich in full tones give greater beauty 
to every print quickly and easily with 
F-R Develochrome. sample prints 
at your dealer today. Try Develo- 
chrome and you'll be proud to show 
your prints on every occasion. 

Six standard colon red. yellow, blue, lea 
green, snow blue and sepio moke on endless 
voriety of colors Eoeb slondord color 75c 
F R Develochrome Powder Developer 75* 
New eoloHul lecbnico/ intiruefion booklet 
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lAMERA ANGLEi 



of our ace pictorialiats "Of course, 
if you’re a professional you don’t even 
expect to take portraits without some 
retouching—that is, If you intend to 
stay in business. 

“Experience has taught that there 
is no system of lighting or type of film 
that will consistently give pleasing 
pictures of all sitters We, therefore, 
don’t retouch for the fun of it—it’s a 
prime necessity 

“The average amateur buys a book 
or magazine illustrating the so-called 
secrets of lightmg and faithfully' 
measures the correct distance be¬ 
tween his sitter and lights He even 
uses the same equipment as the 
maestro, but his own pictures are 
simply terrible Why’ Unquestion¬ 
ably he has been trying to imitate a 
portrait that was beautifully re¬ 
touched, but no mention was made 
of that fact 

“My advice would be Study good 
portrait hghting, of course, but don’t 
forget that retouching goes with it.” 

• • • 

THE ROUND TABLE 

Questions Answered ior 
the Amcrteur Photographer 

Q. I have heard that one can spot 
glossy prints by using graphite dust 
How is this graphite mixed?—B. M. M. 

A. The graphite Is simply shaved 
off an ordinary lead pencil, the regular 
spotting brush moistened and a little 
of the graphite picked up on the end 
of the brush, which is first formed 
with the fingers to a point Slightly 
work the graphite Into the point of the 
brush using a piece of paper as a 
palette and then apply to print a little 
at a time It is best to apply retouch¬ 
ing dope to the area to be spotted 
A retouching pencil or spotting color 
on a brush may also be used. 

Q. Directors of photography for 
motion pictures carry the title A.8.C. 
Will yon please teU me the meaning 
of the above letters?—H. H. 

A. These initials stand for Ameri¬ 
can Society of Cinematographers and 
indicate membership in that society 

Q I have trouble with drying marks 
on my negatives. Can yon offer a 
rensedy?—D. O. 

A. Make up a solution of 

Sodium carbonate 1 ounce 

Water ... 10 ounces 

Place the negative In the solution and 
warm the latter to 90 degrees, 
Fahrenheit. Cool the solution to 6b 
degrees and rinse the negative in 
water at 60 degrees. Now place the 
negative in a hardening bath, wash 
and dry 

Q. Is there tome convenient method 
of making enlargements without 
white borders?—^D. L. 

A. Every worker who desires bor¬ 
derless prints has his own way of 
achieving this end. One way la to cut 
five-ply board with dimensions about 
an inch larger each way than ttie 


largest picture you Intend to make; 
lor example, 9 by 11 inches for 8 by 
10 prints. Center the paper on this 
board; at each comer drive an in¬ 
sulating staple, allowing it to project 
just far enough to permit slipping the 
corner of the paper in and out. For 
focusing the image, the 8 by 10 area 
may be pamted white or you can use 
a sheet of thin cardboard or paper 
cut to the exact dimensions of the 
paper to be printed. 

Q Is there a remedy for bringing 
back to life negatives that bave be¬ 
come dry and brittle?—8. C. 

A. There is available a formula for 
conditioning negatives that has given 
satisfactory results in many instances 
Here It is 

Camphor 1 dram 

Menthol I dram 

Oil eucalyptus 2 drams 

Glycerin 4 ounces 

Q. Will yon please suggest a method 
for removing developer stain from 
negatives?—R. A. L. 

A The negative is first bleached in 
the following solution 
Potassium permanganate , 50 grains 
Table salt . >4 ounce 

Glacial acetic acid 1 ounce 

Water to make .. 20 ounces 

After bleaching, rinse the negative in 
plain water, then place in 
Potassium metabisulphite 1 ounce 
Water to make .. 20 ounces 

Leave it in this bath until the image 
turns white, then redevelop the nega¬ 
tive in any non-staining developer 
• • • 
WHArSNEW 

In Photographic Equipment 
Gratlex Anniversary Enlarger 
($87.50, Including one negative 
carrier, but without lens) ■ Condenser- 
type enlarger for negatives up to 2 Vi ’’ 
by 3 Vi". Features “vanography," 
altering of linear perspective by 
means of two-way tilt of negative, 
tilting lamphouse, and accessory 
universal-tilting easel holder. ’Tripod- 
type column furnishes two anchor 
points for arm carrymg head. Rear 
leg of column serves as guide for 
counterweight and as conduit to keep 
waterproof lamp cord out of way 
Baseboard 24 by 32 inches, leveling 
foot at right rear comer. Head sup¬ 
ported near center of balance and 
counterbalanced by weight on other 
end of cable that runs over wheel at 
top of column. Negative triple-cooled 
by circulation of air, by radiation of 
heat from deep fins on lamphouse, by 
Isolation from any direct metal path 
by which heat of lamp might reach 
it Double condensers in basket-type 
carrier that bayonet-locks in position 
can be replaced by diffusing screen 
for soft light to lower contrast of 
print or conceal negative blemishes. 
Lensboard bracket accepts Miniature 
Speed Graphic lensboard. Negative 
carrier can be used with or without 
glass. Head comes off to mount 
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It if Eaty to Toko 

BETTER PICTURES 

... if you know a few of the simple 
fundamental rcquirementi. Once you find out how your camera works, learn 
how to make correct exposurei, and master the basis of composition, your 
camera results will show immedisU improvement. You need not wade through 
text books, dry treatises, in order to obtain this information. Into "So You 
Want to Take Better Pictures,” the author, drawing on a varied experience 
in photography, has packed just the things you need to know. 

Chapter Summaryi What Your Camors Ooeii Equipment for 

Benar Photoarapfay; Indoor and Outdoor PiAurati Portrasta, 

Action Pbotoarapnyt Canduf Plcturoi; Anala PhotofTsphyt 

Color, Trickt with Your Camarti TroubUt and How to Ovat 
coma Than 

"SO YOU WANT TO TAKE BETTER PICTURES” 

By A. P. PECK 

Atiociate Editor, Scienltfie American 

TN the 210 pages (16 chapters) is all you tgw per 

JL need to know to guide you along the path F Copy 

to better photography. Dozetu of illustra- M 

nons help to explain the text. Board covert. P°*“**' 

Order direct from 

MUNN &. CO., INC. 

24 West 40th Street New York City 
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camera on arm for copying, macro- 
photography, or photomicrography; 
Graflex, Speed Graphic, Graflex 
Photorecord Microfilm Camera, or 
any other may be used, as well as 
movie cameras for tilting and other 
close-up work 

Watson 6x7 Portrait Camera 
($20.50); Adjustable with reduc¬ 
ing backs from 2 Vi by 3 Vi to 5 by 7 
Features Tilging, swinging lens 
board and front, vertical, horizontal 
swing back, rising front board, slid- 
mg front, all-metal slide. Reversible 
back Full-length slide locks camera 
in normal position Flexible 14-inch 
bellows 

Speedex Junior Camera ($ll) Em¬ 
ploys same design, styling and con¬ 
struction as original Speedex, with 
body shutter release, centrally-lo¬ 
cated optical eye-level finder, rapid 
opening, precision movement of front 
platform; and hinged back with safety 
latch Fitted with fixed-focus, four- 
aperture, double lens of rectilinear 
correction, with shutter giving m- 
stantaneous and time exposures. 
Loads with B2 rollfilm, taking 12 pic¬ 
tures in 2 Vi by 2 Vi-inch size. 

Princeton Molded Tenite Sunshade 
AND Filter Holders ($1) Avail¬ 
able m four sizes Lena barrel—21- 
29mm, 31-39mm, 34-42mm, 37-45mm, 
Filter diameter—31 5mm, 39mm, 
42mm Size 34-42mm sunshade de¬ 
signed for Leica and Contax cameras 
American made 

P U Bromoil Bleacher (25 cents) 
Package consists of two glass vials 
with Bakelite tops, holding 16 ounces 
of bleacher 

Foth Derby II ($31 with f/3 5 lens, 
$36 with f/2 5) Superimposed- 
image tyi>e, coupled range finder 
added to former model Camera takes 
16 pictures on standard VP roll Shut¬ 
ter of focal plane type with speeds to 
1/500 of a second, plus delayed action 
Green and dark red windows for 
panchromatic and orthochromatic 
films 

Essenkav Color Film Adapter ($4.50 
to $6, depending on camera) 
Permits use of Bantam Kodachrome 
rolls m roll-film cameras taking East¬ 
man 120 or Agfa B-2 film Adapter 
installed or removed quickly No 
special holes required Made to 
couple with automatic film stop and 
film counting devices on cameras. At 
present available for following cam¬ 
eras (numerals designate number of 
exposures per roll of Bantam 
Kodachrome)' Automatic Rolleiflex, 
9; Super Ikonta B, 9; Rolleicord, 10, 
Argoflex, 8; Altlflex, 8; Wlrginflex, 8, 
Korelle Reflex, 10; Ikoflex I, 8; Iko- 
flex II, 10. 

Miracle Salon Brochure ($1 for 
5 by 7; $1 50 for 8 by 10, $3 for 
11 by 14) • “Showplace" for prints. 
Contnuty white-enameled metal 
binding. Heavy celluloid cover for 


mounting favorite picture as cover of 
Brochure Each print becomes full 
page of Its own in book Feature of 
book is method of mounting brochure 
Itself is series of narrow strips in 
binding, which operates on principle 
of first-aid bandage strips, you merely 
peel off glassine strip and expose ad¬ 
hesive-covered section Then “finger- 
smooth” edge of print to strip Prints 
may be removed at any time, without 
harm to print or Brochure, with pro¬ 
vision for replacement Suggested 
use “double-mounting” prints, dry- 
mounting back to back to achieve 
effect of prints on facing pages Com¬ 
plete with adhesive strips Holds 15 
regularly mounted prints, 20 to 30 
back-to-back 

Kodaslide Compartment File, 
Kodak Minipile Box ($4.60 each) 
Kodaslide file box of black molded 
material, with matching hinged cover 
and latch. Inside are ten partitioned 
cells, each holding 20 Kodaslides 
Miniflle box, of matching design, 
size, and material, supphed with 25 
transparent envelopes each accepting 
strip of four 35mm or Kodak Bantam 
negatives; 25 index cards, and 25 
guides having visible tabs Separator 
fits mto notches at sides of case Extra 
envelopes, 25 for 35 cents; extra in¬ 
dex cards or guides, 25 for 25 cents 

Hampden Panchromatic Make-up 
Kit ($1.50): For improving skin 
texture and facial modeling m pho¬ 
tography Kit contains five panchro¬ 
matic shades of complexion founda¬ 
tion, varying In color from peach to 
chocolate, plus three shades of 
powder, panchromatic Hp-rouge, eye¬ 
brow pencil, eyeshadow, lip brush, 
and powder puff Foundation shades 
come in handy little wedge-shaped 
sticks. Illustrated booklet Includes 
analyses of various facial types and 
solves individual feature problems 

Webton Master Cine Model 720 Ex¬ 
posure Meter ^$24); Styled along 
lines of Weston Master Universal, 
same size and shape, using same cell 


and instrument movement, but cali¬ 
brated for motion picture camera use. 
Angle of acceptance for high scale 
25 degrees Extra scale for use in dun 
light Manufacturer claims “Model 
720 will Indicate a readable deflection 
in light levels so low that the correct 
exposure would be f/l at 16 frames 
with a film having rating of 64 
Weston ” Top mark of 27 ample to 
handle brightest sand, snow and 
water scene. 

“A TO Z” Figurettes ($!)• For movie 
title backgrounds Set includes 30 
figurettes in brilliant colors. May be 
used over and over again; adhere in¬ 
stantly to wood, glass, metal or trac¬ 
ing paper Applied without moisten¬ 
ing Photographs on black and white 
or color film Cleaned with damp 
cloth 

Agpa Twin-Eight Panchromatic 
Reversible ($2 per 25-foot roU)' 
For double-width 8mm motion pic¬ 
ture cameras Slightly slower than 
fast Twin-Eight Hypan Reversible, 
though similar in other character¬ 
istics, provldmg “high-quality pan¬ 
chromatic emulsion, briUiant grada¬ 
tion, fine grain, and high resolvmg 
power ” 

Photrix Universal Photometer 
Model B ($42.50) Equipped with 
instrument dial 3 Vi inches in width, 
reading 0 to 20 foot-candles in most 
sensitive range, mtermedirte range 
10 to 100 fc, high range 50 to 2000 
fc Designed particularly for timing 
enlargements, required exposure 
time being determmed by Photnx 
Enlau-gement Calculator, which can 
be mserted into lid of mstrument 
case. Camera exposures can be 
timed with Photometer in conjunc¬ 
tion with Photrix Exposure Calcu¬ 
lator In all instances in which range 
or accuracy of pocket tyiiq meter is 
not sufficient. Other applications' 
densitometrlc measurements of nega¬ 
tives for timing contact prints, select¬ 
ing printing papers, balancing three- 
color separation negatives, 
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Conducted by A. D. RATHBONE, IV 


INTEREST IN FIREARMS w trodittoiml with American men; fith- 
tng tackle a reqiUeite of one of the world’a oldest occupations 
Scientific development of Sfuiw and tackle, in the use of which 
millions yearly find sport and recreation, fathers this month¬ 
ly department which welcomes correspondence from readers 
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DO YOU OWN 

A nim n lue it tefely, ond for eriatett 
IllffI , accuracy? Send •» canti in 
ttompi for tampla copy 64-page maga¬ 
zine, excluiively about guns. 

THE AMERICAN RIFLEMAN 


DO YOU COLLECT 


GUNS? 



GUN COLLECTING 

By Charles Edward Chapel 
(lu It V S Mtnn, Corpt Rttirti) 



THE GUN COLLECTOR’S 
HANDBOOK OF VALUES 
By Charlei Edward Chapel 



SCIENTIFIC AMERICAN 

24 Weat 40th St,, New York, N. Y, 


Mountednosn Teot Morlln 

W e’ve just subjected one of Marlin 
Firearms Company’s new, rede¬ 
signed Model 39-A lever action .22- 
caljber repeating rifles to about the 
toughest test we can conceive of 
The Marlm 39-A, you know, is the 
only lever action repeating .22 m the 
world, and it’s endowed with the 
same simplicity of breech action and 
construction that helped make John 
Marlin’s name famous over 49 years 
ago (See May, 1940 issue L Latest 
refinements on this sweet shootmg 
little gun Include redesigned receiver, 
shortened tangs to permit remodeling 
of buttstock and to aUow the comb 
to be moved farther forward Coil 
mam and trigger sprmgs have re¬ 
placed the flat steel type, producing 
smoother and easier working action. 

We took this Marlin 39-A into the 
mountains of West Virginia, where 
the present generation of gunners are 
direct descendants of some of the 
straightest shooting rifle shots this 
country ever knew Many things in 
the Mountam State have changed 
smce the time of the great-great- 
granddaddies of today’s shooters, but 
the West Virginian’s demands on a 
rifle, small caliber or large, are just 



Marlin 39-A 


as strmgent now as they were when 
accuracy and speed of operation 
meant preservation of life The gun 
must feel right, sight quickly and 
truly, shoot straight and hard, and if 
you ttunk the present day moun¬ 
taineer doesn’t recognize “oomph” In 
a rifle when he sees It, you’re saiily 
mistaken. 

When the boys in the Mountain 
State try out a new rifle, they don’t 
bother with such prosaic things as 
Army L targets or any other kind 
They, like their fore-fathers, are -in 
the habit of shooting wUd turkeys in 
the head, and that, gentlemen, is a 
real mark at which to shoot. Nor do 
West Virginia mountaineers use a 
vise of any nature to hold the gun 
steady for a target test If you can 
hold an old 9-pound muzzle loader on 
a wild turkey’s head long enough to 
put a lead ball 7/16 of an inch in 
diameter through said head, you don’t 
need a vise 

No, they do it this way. They cut 
a piece of white paper about two 



Mltcbell and “Ol’ Telia Jacket” 


mches square and peg it with four 
whittled pegs to a block of stove 
wood, which preferably has been 
darkened by weather They pace off 
60 yards and lay a log on the ground 
at right angles to the course of Are. 
Stretched prone behind the log, they 
rest the front of the gun barrel on 
the log, but—and this is important— 
they do not support the fore-end of 
the gun with the left hand as we 
“civilized” target shooters do. They 
bring the left hand back so it can 
grasp the bottom comer of the butt¬ 
stock where it projects slightly below 
the shoulder The right hand takes 
the normal trigger position, but the 
left steadies the gun and prevents 
canting to left or right 
The results’ Three West Vir- 
gmians, none of whom had ever seen 
this Marlm before, each fired five 
shots (".22 long-rifle cartridges) at the 
target from the prone position. Of 
the total of 15 shots, 9 were well 
within the square of paper, two 
clipped the edges and the remaining 
four were in the wooden block. Just 
off the paper’s edge. The perform¬ 
ance was repeated by three more 
shooters at the same range and this 
time only two shots missed the paper. 
The verdict? That portion of W«rt 
Virginia’s male population which did 
the shooting, as well as the onlookers, 
ungrudgingly and enthuatestics^ 
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voted this new Model 39-A Marlin to 
be one of the best shooting rifles it 
had ever seen. 

Said Hugh Mitchell, one of the best 
of the marksmen, and a man to be 
feared in any shooting competition, 
“ 'Deed, Ah reckon this little gun is 
about the nicest shootin’ rifle I've 
handled since my granddaddy gave 
me Ol’ Yella Jacket” And by way of 
explanation, ‘‘Ol’ Yella Jacket" is a 
9% pound muzzle loader with a 40- 
Inch octagonal barrel 3 Mo inches 
In circumference, a bore of Me 
mches, and it still shoots a lead ball 
straight enough to take that wild 
turkey’s head right off from the top 
of his neck. During the past three 
generations Mitchell’s ’’Ol’ Yella 
Jacket” has won more shooting 
matches than any other rifle, antique 
or modem, m that section of West 
Virginia’s mountains, so praise from 
Mitchell is real praise. 

CXitbocorda for Duclca 

r nra provisions of the Federal 
Migratory Bird Treaty Act, ducks 
and other migratory game birds may 
not be hunted from a power boat, and 
a boat to which an outboard motor is 
attached is unequivocally within that 
category However, like the lad in 
the picture, the hunter may use his 
Evlnrude or Elto to propel his boat to 
hunting location, then he shoots from 



Ducks . . . and ontboarda 


the boat after the motor has been 
detached and placed inside the craft 
Obviously, he may re-attach the 
motor, after hunting is over, to return 
home. Just to be sure on this pomt, 
we asked the Fish and Wildlife Ser¬ 
vice, Department of the Interior, and 
have their word that the above is the 
correct interpretation, but by all 
means take that motor off the stern 
before you start pulling triggers, or 
you'll be in trouble with Uncle Sam. 

Siranyn G\m« tn Sbrontj* Plac«s 

I N 1842, Henry Deringer, Jr., manu¬ 
facturer of famous pocket pistols 
that bore his name, received one of 
the contracts to furnish the United 
States Army with its first percussion 
pistols. In Brandon, Vermont, 29 
years earlier, and in Hartford County, 
Maryland, three years earlier, were 
bom two men, both ol whom were 


destined to own famous Deringers 
and to bitterly oppose Abraham Lm- 
coln. 

The man from Vermont was 
Stephen Arnold Douglas, who ran 
against Lincoln m the Presidential 
election of 1860, and who later gave 
the martyred Chief Executive unfal¬ 
tering support. The Deringer owned 
by Douglas had an engraved lock and 
hammer, with the word “Philadel¬ 
phia” stamped on the former. On the 
German silver name plate, which also 
served as butt-strap, was engraved 
“S. A. Douglas.” Before Stephen 
Douglas died in 1861, he presented his 
pistol to J M Tenny, then proprietor 
of the National Hotel, m Washington. 

On the 14th of April, 1865, the man 
from Hartford County, Maryland, 
carrying a Deringer identical in every 
way to the one formerly owned by 
Douglas, save for the engraving of 
his name, slipped into a box tn Ford’s 
Theatre, in Washington, and shot 
President Abraham Lmcoln That 
man was John Wilkes Booth It’s a 
strange comcidence that Booth should 
use a facsimile of the pistol which 
belonged to Douglas, Lincoln's oppo¬ 
nent for the Presidency If you drop 
mto the office of Francis Bannerman 
Sons, New York City, to whom we 
are mdebted for this tale, and ask to 
see their extensive firearms collection, 
or if you’ll browse through their an¬ 
nual “Military Goods Catalogue,” 
you’ll find many examples of “strange 
guns in strange places ” Have you a 
story about “strange guns’” We’d 
like to hear it 

Hoifmon Arms 

I N tune with the growing demand 
from shooters for high quality, 
custom-built guns at moderate prices, 
The Hoffman Arms Company, a ster- 
Img name in the firearms world some 
years ago, has been fully and capably 
reorganized at its new plant m Ama¬ 
rillo, Texas, and is actively engaged 
in producing rifles and shotguns to 



Captain Ohaiiee Asklns, Jr., 
and hli Hoffman 49-*06 sporter 


ANTIQUE GUNS AND SWDRDS 


_I ferry Flint ousktt, 18! 

PtalU. Bcwtli Flint pl>t«l, 18* 

AU <teel Sint plitnl, SAt* .. . 
Freneh rword. 38" 

BeottUh iKord, 8€" 


blbet tfagier, IS" 

Pen cat^Oj(. JStft Ann 
.vtr aooo tllujtrationi 
gntu, twerd^ daggtn 


3000 
JI.00 
35.00 
28 00 
38 00 
10 00 
12.00 
14.00 


FRANCir'BANN&^AN^ SONS 


GOING HUNTING? 



ALL SEASONS AFIELD 
WITH ROD AND GUN 

By Raymond R. Camp 



THE BIRD, THE GUN, 
AND THE DOG 


By Lodyard Sandi 



THE HUNTING RIFLE 

By Colonml Totentand Whelen 
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books 

for 

GUNNER and ANGLER 

THE HUNTING RIFLE, by Col. 
Townsend Whelen Clearly and with 
splendid simpbcity, this book covers 
fields of elementary ballistics, design, 
selection, use and markmanahip of 
American rifle. Authentic and help¬ 
ful to the last degree. 463 pages, 89 
illustrauons $4.85. 

THE BIRD. THE GUN AND THE 
DOG, by Ledyard Sandi DeUghlfuUy 
chatty and instructive on ornithological 
data on American game birds, types 
of firearms and loads, and the breed 
of dog best suited lor hunting each 
specie 494 pages, 6 color paintings 
by Courtenay Brandreth, 18 other full 
page illustraPons. $7 60 

A HISTORY OF THE COLT 
REVOLVER, by Charles T Haven 
and Frank A Belden Unqueslionablv 
the finest hook of its kind ever pub¬ 
lished Hisioncallv complete, fascinat¬ 
ingly authentic, it fills a gap in gun 
literature, stands alone in its field 711 
pages, 500 lUuslralions. $10 10 
GUN COLLECTING, by Lt Charles 
Edward Chapel Enticingly and au¬ 
thoritatively delineates pleasures and 
profits to be derived from the hobby 
of gun collecting Replete with factual 
data from one who knows antique 
arms. 232 pages. 15 plates $2 60 

THE GUN COLECTOR’S HAND¬ 
BOOK OF VALUES, by Lt Charles 
Edward Chapel A companion to GUN 
COLLECTING, this first comprehen¬ 
sive effort in the English language 
to catalog and evaluate arms for the 
collector, lists values for 2,000 antique 
and semi modern pieces Absolutely 
indispensable 220 pages, 33 plates 
$2 10 paperbound, $3 10 clothbound 
THE ITESTERN ANGLER, by Rod¬ 
erick L Haig-Brown. Two of the finest 
books ever printed on the lore, tech¬ 
nique and fascination of fishing, pre¬ 
senting history, habits and scientific 
development of British Columbia trout 
and salmon True conservattonisls will 
prize and cherish these magnificant 
volumes 2 vols, totaling 391 pages, 

9 color plates, numerous other sepia 
illustrations, on deckle-edged paper. 
Limited to 950 copies $25 JO 
A HANDBOOK ON SALT WATER 
FISHING, by O H P Rodman The 
former editor of “Hunting and Fish 
ing” has compressed between these 
covers knowledge acquired from his 
years of angling Intensely practical 
and helpful 274 pages, 56 illustrations 
$1 85 

THE ELY TVER'S HANDBOOK, 
by H G.Tapply The author, an angler 
par excellence and editor of “Hunting 
and Fishing," proves that tying one’s 
own lures is neither difficult nor ex¬ 
pensive, and that the hobby is fascinat¬ 
ing and fruitful 71 pages, 65 illustra¬ 
uons $1.10 

prices quoted inclode postage 

Sand to SclaotUlc Amarlcan for fan# 
Uala ol books on Flraonns. Gun Col- 
lactlnq. Fishing Tackle, Natural History. 
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the customer's measurements. After 
three years of careful preparation, in¬ 
cluding acquisition of a factory, selec¬ 
tion of skilled artisans, purchase of 
gun-maker’s steel, barrel stock, Cir¬ 
cassian walnut, and a vast comple¬ 
ment ol tools and machinery, James 
A. Hedgecoke, millionaire cattleman, 
sportsman and sole owner, and B. R 
PoUey, general manager and one of 
the ablest of gun builders, aimounce 
they are prepared to serve America’s 
discriminating gunners. 

The Hoffman Arms Company is a 
complete manufacturing plant, not a 
mere assembly shop, and every rifle 
and shotgun will be entirely custom- 
turned from front sight to buttstock 
in rifle calibers from 22 to 50, and 
in slde-by-side, double barrel, Eng¬ 
lish type field scatterguns of 12 and 
28 gage and 410 bore Delivery is 
guaranteed in two weeks on 22 long 
rifle, 220 Swift, .250 Savage, 6 5 and 
7 mm., 276 Dubiel, 30’06-300 Mag¬ 
num, 375 and 404 Magnum, and on 
the above named types of shotguns 
Six weeks are required for produc¬ 
tion of other calibers In short, here 
is the American shooter’s long- 
awaited chance to own that much 
desired custom-built gun at a mod¬ 
erate price, for Messrs Hedgecoke and 
Polley announce their prices will be 
“tens of dollars beneath the usual cost 
of guns of this high quality ’’ We’ll be 
pleased to send along further details 
of The Hoffman Arms Company pros¬ 
pectus, it IS mighty absorbing 

Gun Book of the Yeco’ 

A ll too seldom in these days of mass 
publication there appears a book 
which causes one to gasp in amaze¬ 
ment at the author’s comprehensive 
treatment of the subject, to exclaim 
in admiration at the beauty of com¬ 
pilation, illustrations, and binding, 
and to marvel at the thoroughness 
and simpUcity of presentation Such 
a volume is "A History of the Colt 
Revolver,’’ by Charles T. Haven and 
Frank A Belden, who spent years in 
research, planning, and consultation 
with othei eminent arms collectors 
and experts in preparing their work 
It IS a magnificent publication of over 
700 pages, 8 by 11 inches, containing 
500 illustrations 

In'four parts, devoted respectively 
to history, from earliest known guns 
to modem Colts, an outline of the 
antique and obsolete models of Colt 
arms and their several variations; 
photostatic reproduction of docu¬ 
ments contemporaneous to manufac-'' 
ture of Colt arms from 1832 to 1940; 
and facsimiles of a number of patents 
on the Colt revolver, ttie book not 
only is completely indexed, with a 
glossary, but also is arranged with 
Table of Contents showing chrono¬ 
logically the development of the re¬ 
volver “A History of the Colt Revol¬ 
ver" will prove to be an encyclopedia 
for the arms collector, an invaluable 
correlative volume for the historian, 
and a source of endless enjoyment 
and information for the layman. 


Last month we mentioned our com¬ 
pilations of books reviewed during 
the past year. There are four of these 
lists, covering publications in the 
fields of firearms. Ashing tackle, gun 
collecting, and natural history, and 
the only cost is a 3-cent stamp for 
return postage. 

Insurance for Fishing Tackle 

C OMES now the time when anglers 
in northern zones, wistfully, with 
poignant memories, store away their 
tackle for the wmter. The more care 
given to rods, reels, Imes, lures, and 
boots when the frost is on the pump¬ 
kin, the better condition the gear will 
be in when ice goes out next spring 
and the first timid buds and hardy 
arbutus issue their annual siren call 
to hibernating fishermen Hang boots 
heels up m a dry, cool place Check 
rods carefully for loose ferrules, worn 
guides, cracked agates, and the pro¬ 
tective coat of varnish If the big- 
one-that-got-away left you a cracked 
or broken section as a souvenir, send 
the rod to the factory that made it 
To those who know how, removal 
of guides, windings, and worn var¬ 
nish preparatory to application of the 
new coat and new wrappings is not 
a difficult fireside chore for winter 
evenings In fact, it's fun and a good 
time to dream of new conquests, but 
if you’ve never done it, and if your’# 
is a prized rod, it’s best to trust the 
folks who made it Too much varnish 
and poorly applied windings may 
completely alter the rod’s action 
Avoid excessive moisture or heat in 
storing rods and never leave them 
standing in the comer They’ll come 
out parabollcally inchned Store 
either in their alummum cases or 
hung up whole or in sections per¬ 
pendicularly on the wall by tip and 
by guide 

Reverse silk lines on the reels and 
thoroughly clean the reels themselves, 
and it’s good insurance to alter the 
position of the click so a new point 
of the triangle will receive next sea¬ 
son’s wear. Enameled trout line# 
keep best off the reel, coiled and hung 
in large loops, preferably with sup¬ 
port at many pomts, such as a 10- 
inch tube of blotting paper Dry 
leaders, wash out leader boxes and 
moistening pads As to trout flies, 
bass bugs, and other lures containing 
delectable tid-bits rehshed by moths, 
protect them m their cases or boxes 
with pEUtlcles of moth balls or other 
repellents 

Winter is a good time to clean out 
the tackle box, sharpen up hooks on 
bass plugs, put a drop of oil on shiny 
spoons to keep them that way, and 
generally to take inventory to see 
what IS needed. Christmas is coming, 
you know, and so are 1941 catalogs 
from Messrs. DeWitt, Heddon, Pfli»- 
ger. Mills, Shakespeare, South Bend, 
Weber, and others. TheyTl be chock- 
full of splendid gift suggestions for 
the men of the house, and for milady 
Walton, too, especially if properly 
marked with a large, r^ pencil. 
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Oil Book CoiBor 

THE BOOK DEPARTMENT of Sdentlflc American is condncted, 
with the co-operation of the Editors, to make available for yon a 
comprehensive book service. Each month the Editors select and 
review in these columxts new books In a wide range of soientlBc 
and technical flelds In addition, they are ready at all times to 
advise yon regarding the best available books on any subject 
Ton are invited to use this service freely. Tell our Book Depart¬ 
ment what kind of books you want and you will be fnmlsbed 
with a list of available titles, including prices. When inquiring 
about books, please be specific; remember that we can be of the 
greatest help only when yon tell us just what you are looking for. 


BRITISH WARSHIPS, THE ROYAL 
NAVY 

By The Illustrated London News 

P ICTURES, text, and data concerning 
all the ships of the Royal Navy 
Some of the illustrations, particularly 
of the larger ships, are full-page size, 
while there are also a number of 
cutaway drawings showing interior 
arrangement of ships—supply rooms, 
service quarters, and the like Draw¬ 
ings also show armor protection of a 
number of the battleships AU data 
are extremely complete (40 pages, 19 
by 12% inches, stiff paper binding, 
covei printed in gold and blue ) — 
$1.25 postpaid —F D. M 

I-IFE ON OTHER WORLDS 
By H Spencer Jones 

T last a professional astronomer has 
written a whole volume on this 
most intriguing of aU subjects con¬ 
nected with astronomy And he has 
written neither as a radical nor as an 
ultra-conservative That is, while 
the author’s conclusions will scarcely 
feed the panting sensationalist with 
the “hop” he craves, he does not show 
any desire to play down the big ques¬ 
tion, What he does is to treat it just 
as the evidence of astronomical 
science appears to call for at present 
The question is discussed for each 
planet Readers will like the 17 illus¬ 
trations—not of imaginary Martians 
but photographs of star clouds, nebu¬ 
lar, lunar close-ups, spectra of planets. 
Mars and clouds on Mars, Saturn, 
Venus—aU large and attractively 
produced (299 pages, 5 by 8 Inches, 
17 plates )—$3 10 postpaid —A G I 

THE STEEL SQUARE 
By Gilbert Townsend 

H ow to use its scales, lay out braces, 
rafters and roof framing in gen¬ 
eral, and do other work Written by 
a Montreal architect (96 pages, 5% 
by 8% Inches, 102 illustrations.) — 
$1.35 postpaid.—A G I. 

AIRPOWER 

By Major A. L. Williams 

UAJOK WnxiAMs has had a brilliant 
in career as a naval aviator in the 
World War, with many flight records 
and other exploits to his credit. For 
many years he has bemi a close and 
brilliant student of military aviation 
and has written widely on this sub¬ 


ject His 1938 European tour (in his 
own single-seater) gave him a fine 
opportunity of studying at first hand 
the air equipment and strategy of 
both Germany and Italy In “Air- 
power” he presents a graphic picture 
of such milestones in aerial warfare 
as the campaigns in Ethiopia, Spam, 
Poland, and Western Europe His re¬ 
view of these campaigns and his 
views on the use of aircraft in modern 
warfare are of the greatest value and 
are most timely when the Umted 
States is faced with vital problems 
of national defense. We can almost 
forgive this splendid technician his 
hostility to England, his mistaken 
isolationism, because he brings us 
such a fine understanding of the prob¬ 
lems of airpower and national de¬ 
fense —$3 60 postpaid — A K. 

GRAPHIC PRESENTATION 
By Willard C Brinton 

A n excellent guide for all those in- 
ested in depicting statistics, flow of 
materials in production, flow of traffic 
along highways, progress, chronolog¬ 
ical, dot and pin maps, pictorial 
charts, multiple bar and contrasting 
bar charts, sector or “pie” charts, and 
numerous other modern “picto- 
graphs.” A statement quoted in the 
book from Henry D Hubbard of the 
National Bureau of Standards well 
describes the use of these various 
types of charts “There is a magic in 
graphs. The profile of a curve reveals 
m a flash a whole situation—the life 
history of an epidemic, a panic, or an 
era of prosperity ” (512 pages, 6V* by 
9% inches, leatherette cover, hun¬ 
dreds of illustrations)—$5 10 post¬ 
paid— F D M 


A HISTORY OF THE COLT 
REVOLVER 

By Charles T. Haven and 
Frank A. Belden 

F ob over 100 years this nation has 
owed a debt of gratitude to Colonel 
Samuel Colt for lua invention of the 
first practical firearms with combined 
automatic revolving and loading of 
cylinder. Without that device, settle¬ 
ment and control of the West, the 
successful termination of the Semi¬ 
nole Indian trouble and other epi¬ 
sodes in later American history might 
not have terminated so satisfactorily 
Today, that debt has expanded to in¬ 
clude the authors of this comprehen¬ 
sive, factual publication and Colt’s 


LIFE ON 

OTHER WORLDS 

By H. Spencer Jones 

The Astronomer Royal studies 
the scientific bases for conjec¬ 
turing whether our world is 
unique in its ability to sustain 
life. ^3.00 

AU Booktiaret 

The Macmillan Company 
60 Fifth Ave., New York 


TRADE MARKS 

AND 

UNFAIR 

COMPETITION 

By OBSOH D. MUNN 

A TRADE MARK Is an intangible asset 
of a business, >et its actual value may 
grow so large that It becomes the very 
loundatlon on which depends the 
whole structure o( the business Be¬ 
cause ol this fact, every business man 
should have available such Inlorma- 
llon on trade marks as will enable 
him to judge with a ialr degree oi 
accuracy the desirability of any mark 
which ho may be considering 

Here, in one handy volume, written 
in non-lego) terms, is a simple yet 
comprehensive interpretation ol the 
Federal statutes and the body of com¬ 
mon law relating to trad© marks and 
unialr competition 

Price ^1.00 postpaid 

Published by 

SCIENTIFIC AMERICAN 

24 West iOth St.. New York. N. Y. 
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TBS nrracnoN • nMcrmri- 

CATION OF VAB CASSS. A 
very complete htle book on w»r 
geeca, th^r pbyglssl proMiiie*, 
cbemic«l reectione end teete, 
Bubjecttve teets, objective teite 


TEXTILB TESTIMC—By /okn 
B. SlttaMe. Tbia book •rhich U 
fuitAble ei a text or reference 
work, givei eeveral method! 
for any particular teit, includ¬ 
ing rapid and convenient ap- 
proximatloni $S .10 

FtOBAL HORPHOLOCY—By 
B. B. Bawdara. With special 
reference to the interpretation 
of the Gynaceutn Vol II 

$4 Sg 

Volume I—Published in 1937 


_ Aim 

BBCTROCBEMICAL AiVALY- 
SIB—By B 1 . SamJ. Volume I 
Electrochemical Theory—Deals 
with the theoretical side of the 
subject Censidered the beat 

5 on'rf’^the°Iotnc /h'eory tS'lO 


practical and u 

as chemic^ly mo 
from latex, bot 
cance of latex, it 


FBUIT PBCT 1 N 8 —By C. L Blm- 
toa. Their Chemical behavior 
and jellying properties tl,U 

BOILER FEED WATER TBEAT- 
MENT—F. J. Matkws, Par 

ticularly beneficial to amalt 


NEW 

Technical 

BOORS 

in 

MANY FIELDS 


. . Provides inform 

af a practical kind (or th« 
of those engaged in the n 
facture of hard soap S*.iu 

fiULPBATED OILS * ALLIED 
PBOOtiCTS—By OMWd BarMa 
set Rohaeitoa This book 
is complete with n ' 
anslytumi procedt 

definite, leading tc _ 

Uon of method The chemistry 
of sulphation is up-to the-min- 
ute # 5,10 




CHEMICAL INDUSTRIES — A 
reference work to essential 
chemical facte and data Con 
taming in twelve sections mat 

elaewliere in one volume, it 
aavea len«liy acarcli through 
filea, textbaoks, etc SAIO 


- Written to meat the 

need of an up-to-date work giv¬ 
ing the prlneiplcs of airplane 
de^, and ^uaefu^not 

itudents, but alao as a guide 
for the Increasing number of 
private conatructori of aircraft 
Volume I Aerodynamica BA .10 
Volume 11 Aerojtructuros 

• 6,60 

THE BOOE OF DIAMONDS— 
i, rttlard HarsAay. The curi 
ouB lore, the properties, testa 

fhetic manufacture of lit 
monds BEIO 


comer to the paper trade 


INDUCTION MOTORS—S. Cwi- 
dan Hmk. The fundamental 
prmctplea, ^iropertiea and ap 

Ivell illustrated with drawings, 
diagrams, photographs BS-IO 

COLE'S PERMANENT WAY— 
Col. Sir Cordon f/oorn. Mau 
rial, maintenance 


FOOD INDUSTRIES MANUAL 
—CmmpiUd by Woll Knoson d>- 
sAorlilos. A teclinical and com 
mercial compendium on 

ing and aiormg of aii *food 
products BAIO 

HOME GARDENING ENCYCLO¬ 
PEDIA—Wolior Broil Packed 
with 4J0 jiaget of information 


POCKET GUIDE TO THE WEST 
INDIES—Sir digoroon dspinoll. 
Tbia atandard handboox haa 
been completely revised, and 
though latucd in convenient 
pocketable form, contains over 
180,000 words as.is 

VITAMIN K—d SrmpMimm 0/ 
sAo Soelosy of Cbomleol fa- 
dossry. A welcome example of 
collaboration between workers 
in pure and applied acience 
The international character of 


INTERMEDIATE BIOLOGY— 
IT F. WIk—Ur Will aerve ad¬ 
mirably as a text for biology 


1 whether for general 


METEOROLOGY FOR AVIA¬ 
TORS—It C Sttallft, 

Fm tlioae aviators who wiab to 

tile subject, but have neither 
the Ume nor the basic aclen 
tific training to atudy the whole 
literature of meteorological 
acience • 6,60 

SCIENCE AND MECHANIZA¬ 
TION IN LAND WARFARE— 
Donald Pnrsway- Presents, In 


DIE-CASTINCS —Arthur S«r. 
and designer Fully illustrate 


emulsifying agents Includmi 
proprietaries, nut alao witi 
necii( ■ 


and physica of electrodea and 
other charged surfaces' Deals 
with potential differences at 
electrified Interfaces, the origin 
and nature of the effects that 


STANDARD CHEMICAL AND 
TECHNICAL DICTIONARY— 
B. BoumoU, r.4.1 C. A com 
nlctely new technical word 


physical, mathematical ami 
technical words and expres¬ 
sion! FIO-OO 
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—OtJR BOOI COfifTER--* 

Patent Fire Arms ManutMtoriaf 
Company for Its splendid co-op««- 
tlon. In writing the foreword for the 
book, Stephen V Granesay, Curator 
of Arms and Armor, The Metropol¬ 
itan Museum of Art, said; “The au¬ 
thors of this volume have flUed a 
serious gap in the literature of fire¬ 
arms. . . Without venturing into the 
field of eulogy, it may safely be said 
they have scored a bull’s eye.” The 
book is In four parts which respec¬ 
tively cover the history of Colt arms, 
an outline of antique models, photo¬ 
static reproduction of pertinent doc¬ 
uments from 1832 to 1640, and 
facsimiles of Colt patents. Completely 
indexed, with glossary. (711 pages. 
8 by 11 inches, 500 illustrations.) — 
$10.10 postpaid — A. D R., IV. 

STAIR BUILDING 
By Gilbert Townsend 

D esigning and laying out stairways 
is not a Job for a hatchet carpenter 
but if the style is uncommon, and is 
to be real architecture, it requires 
considerable study and labor Many 
books sold to tradesmen are out-of- 
date and poorly produced but this 
one, by a Montreal architect, is 
modem and pleasing. It covers types 
of stairways, common and uncom¬ 
mon, their arrangement in house 
plans, their geometrical layout and 
their construction and finishing All 
practical (200 pages, 5^ by 8V4 
inches, 195 illustrations.)—$2 10 post¬ 
paid— A G. I. 

CHAMBERS’S TECHNICAL 
DICTIONARY 

By thirty experts under editorship of 
C F. Tweney and L. E. C. Hughes 

P RACTICALLY DO Scientific term In 
common use today, whether it be 
Nipkow disk, endosome, motional im- 
pedenee, or any other such strangely 
fanuhar but unfamiliar term, la mlas- 
mg from this carefully compiled vol¬ 
ume, The best recommendation we 
can give is the fact that this review 
copy will go on our editorial shelves, 
pushing aside all similar preceding 
volumes. It is exactly the type of 
reference for which we have searched 
these many years (057 pages, 5% 
by 8V4 inches, unillustrated.)—$5.10 
postpaid — F. D M. 

AN INTRODUCTION TO 
ENTOMOLOGY 

By John Henry Comstock, Late Pro¬ 
fessor of Entomology, Cornell Uni¬ 
versity 

T he ninth and once more revised 
edition of a textbook which haa 
long been a standard In Its opening 
205 pages it covers the characteristics, 
anatomy, and metamorphosis of in¬ 
sects in general—scientifically, sys¬ 
tematically. The following 802 pages 
consist of a full, detailed, orderly 
classification of insects, giving their 
life histories—one or two pages of 
compact data on each of many apecifle 
insects, with illustrations. The re- 
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malnder Is a detaQed bibliography and 
Index. Not written primarily to 
amuse the reader, this is a work for 
the student It Is also a reference 
book for an who, from time to time, 
wish to identify insects and look up 
dependable data about them from 
the foremost scientific source on ento¬ 
mology. (1064 pages, 6 by 9 Inches, 
1228 lllustratJonB )—-$8.15 postpaid. 
—A. a. I. 


SIMPLIFIED CARPENTRY 
ESTIMATING 

By J. Douglas Wilson and Clell M 
Rogers 

I N this compact, practical little book 
everything concerning the taking off 
of a bill of materials for a house is 
clearly set forth, and all the rules for 
making an accurate cost estimate are 
arranged for convenient use (204 
pages, 4t^ by 5% inches, 70 illustra¬ 
tions.)—$2 60 postpaid— A. G 1 

WHAT MAKES THE WHEELS GO 
ROUND 

By Edward G. Huey 

P HYSICS for youngsters of age not 
less than 11 (unless unusually 
keen), remarkable as it may seem, is 
possible Judging by concrete tests 
made on one average lad of ten, who 
stumbled over some of the harder 
words, age 11 is the mmlmum for this 
book The subjects covered are those 
of regular physics—solids, liquids, 
gases, magnetism, evaporation, in¬ 
ertia, friction, sound, and so on—but 
they are not dealt with heavily The 
style, instead, is bright and sprightly 
There is also a leavening of explana¬ 
tions of common thmgs such as loco¬ 
motives. This book provides a good 
chance to test whether your young 
hopeful has a budding mind of the 
type likely to make a good scientist 
(175 pages, 7i^ by 9^ inches, illus¬ 
trated.)—$2 60 postpaid— A G I 

GUNS ON THE FRONTIER 
By William MacLeod Rome 

W HEN, m Chapter Three, the author 
wrote, “All frontier communities 
have had to discover that law is not a 
lot of words written in a book," he 
succinctly described this work The 
story of the struggle for law and order 
in early western settlements is graphi¬ 
cally, authentically, and most enter¬ 
tainingly told. All the noted “bad men” 
are delineated with a clarity, vivid¬ 
ness, and understanding of their 
quirks of character which would al¬ 
most seem to tag the author as an eye 
witness. It Is, however, his long resi¬ 
dence in the Southwest, coupled with 
intense research for his numerous 
other books on frontier life which have 
bem combined to portray skilfully 
this new picture of the bad man who 
lived bis short, violent day before 
organixed law was finally achieved. 
(282 pages, 8% by 8 inches, 11 iUus- 
tratkw, index of characters)—$3.10 
poitpaid.—A. D. R., TV. 
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A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 


A s THE telescope making hobby con¬ 
tinues to spread, the tendency to 
want permanent housings for the tele¬ 
scope increases; they save a lot of 
bother, and greatly add to comfort m 
cool weather W L Moore, Coral 
Ridge, Ky , is the maker of the one 
shown in Figure 1 The lower struc- 



Figure 1. Moore’s observatory 


ture serves as a tool house The dome 
above it is itself 10' in diameter and 8' 
high Its upper or hemispherical part 
IS made of 28-gage sheet metal, with 
ribs similar to those suggested by 
Scanlon in “Amateur Telescope Mak¬ 
ing—Advanced ’’ The vertical or skirt 
part is made of corrugated metal Con¬ 
trary to first appearances, however, 
the two parts are permanently at¬ 
tached to each other, an arrangement 
which aflfords a little more headroom 
at the sides This puts the rollers, 
which are ball bearings from junked 
cars, down at the level of the observ¬ 
ing floor Moore says he can push the 
whole dome around with one hand 
Inside, at present, is an 8" reflector 

Chief value of studying others’ 
work, before undertaking one’s own, 
lies in finding what mistakes others 
made and not repeating them Asked, 
therefore, what, if anything, he would 
not do again, Moore stated that he 
placed his stone pier, 30" square, in 
the center of the dome, not realizing 
that if he ever wants to use a German 
or a fork mounting it will then be ofT- 
center “If I built again,” he points 
out, “I’d also make the seams in the 
dome a little higher I turned up 1" on 
one side and on the other but I 
should have made these Itj" and 1", 
respectively, so I had some trouble 
with leaks, having to use a lot of solder 
at the low places I also made the 
frame of my shutter, which carries its 
two pieces of 36" sheet metal, too light 
and it rubs on the dome frame, making 
it a bit hard to open the shutter This 
wooden shutter frame rides on barn¬ 
door rollers.” 

A fat collection of “Things I’d Never 
do That Way Agsun” would be a big 
practical help in amateur telescope 
making. Who is there who couldn’t 


contribute a few! Open invitation 

F rom Clayton F Howe, 514 Arthur 
Ave., Kalamazoo, Mich., comes this 
note “Here are photographs and a 
sketch (Figures 2, 3, and 4) of a tur¬ 
ret eyepiece holder I have recently 
finished for use with my telescope. 
Holding a battery of three eyepieces 
of differing focal lengths, it is the most 
useful piece of equipment I have, next 
to my finder 

“The turret, made of aluminum, 
floats around on a thin film of oil and 
doesn’t upset the aim of the telescope 
as changing eyepieces in the usual way 
often does In freezing weather I plan 
to try substituting glycerine for oil 
“For convenience of representation, 
in the drawing, the spring-ball holder 
IS shown opposite the large boss but, 
as Figure 3 shows, it actually is at one 
side of it This permits the holder to 
be mounted nearer the main telescope 
tube 

“The eyepiece tubes were threaded 
Into the turret while the whole assem¬ 
bly was mounted on a lathe arbor. 



Figure 2: Howe’s turret rig 

consequently they are absolutely per¬ 
pendicular 

“I am making a couple more for lo¬ 
cal TNs I made my own patterns, and 
the castings from these cost me only 
50 cents a set Brass tubing was two 
bits and the remainder came from the 
scrap box ” 

W HILE turning over files of telescop- 
tlcal items from previous years, 
your scnbe encountered an article 
from The Journal of the Royal Astro¬ 
nomical Society of Canada, Sept. 1937, 
in which H S McClung, of Regina, 
Saskatchewan, described what he 
calls the “corneal reflex test.” Sup¬ 
pose, in the regular set-up for the 
Foucault test, that the lamp and pin¬ 
hole were removed and a small ball 
were substituted for it, with a strong 
light somewhere In front but off to the 
side Then the tiny reflection of the 
light on the curved ball would in effect 


become the pinhole This, of course, 
has often been done; sometimes a drop 
of mercury is used, or a smell marble 
of glass, or any spherical reflecting 
substance 

The ball used by McClung, however, 
is the ball of the eye itself. This per¬ 
mits the effective light-source—that 
IS, the reflection of the lamp on this 
ball—to lie very close to the knife- 
edge, thus avoiding astigmatism due 
to separation of pinhole and knife- 
edge. McClung says the light used 
should be strong but need not be very 
small in area This hght may be a dis¬ 
advantage, shining, as it would, in the 
eye when the latter was studying the 
subtle shadows on the mirror It is 
also hard to hold the head steady 
enough to conduct this test, and Mc¬ 
Clung suggests a headrest However, 
some may like it Have mimy been 
using it, since McClung published it? 

Years ago in this department there 
was a note about using the edge of 
the pupil of the eye as the knife-edge 
and dispensing with the ordinary one. 
This, too, required considerable 
steadiness on the part of the tester 
Maybe some readers will want to 
compound these two We don’t neces¬ 
sarily recommend either one for reg¬ 
ular testing but as a variation they 
are mterestmg—like riding a bicycle 
while standing on your head on the 
seat—that is, a bit tricky 

I N THIS department, October, 1935, 
Joseph A McCarroll, of Teaneck, 
N J, described a penetrometer for 
reducing the hardness or softness 
characteristics of pitch to a quantita- 



Figure } Turret. Another view 
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tlve science, and, in the October, 1936, 
number, two more penetrometers 
were described. Now comes Robert 
E. Smith, D D.S., Medico-Dental Bldg., 
Sacramento, Call!., with the one 
shown in Figure 5. It is made from 
sundry pick-me-ups, plus an optician’s 
diopter gage to register the time- 
depth penetration of the point into the 
pitch at given temperatures. The point 



Figure 5; Smith’s penetrometer 


is shown above two pitch facets Using 
this. Dr Smith claims he knows all 
the time, as he works with pitch, 
where he is “at ’’ 

A mong amateur glass polishers you 
can always get up an all-night ar¬ 
gument about the merits and demerits 
of various pet flne-flnishing abrasives 
Here’s a comment by D Everett Tay¬ 
lor, 191 Prospect St, Willimantic, 
Conn 

“For a final step in fine grinding, 
before rouge, use extra fine emery in 
kerosene, as the grams bieak down 
easily and smoothly when so used and 
are much less likely to cause fine 
scratches ” 

With regard to Levigated Alumina 
he says, “This is a buffing flour for 
polishing metals and, for this purpose, 
it undoubtedly is tops, but when the 
microscope revealed that it had an ex¬ 
tremely small grain size its use also 
for superfine finishing of optical sur¬ 
faces was reconjmended I “ATM,” 4th 
edition, pp. 296, 493 — Ed. I If you are 
Intent on usmg Levigated Alumina for 
fining glass surfaces, watch out for 
fine scratches ” 

Taylor states also that there is a 
glass removal of about a thousandth 
of an inch, between the kind of sur¬ 
face left by Carbo 600 and one suffi¬ 
ciently fined with fine flours, to be 
called ready for polishing. He says also 
that 0.0003" of glass must be removed 
in order to eliminate fine scratches of 
the kind that require magnlflcatiorl in 



SflfOttTEB POUSmBTO TIME 

Pkroe’f #6 Finlih^ Abrsiiy* the bMt ground tor- 
face we have teen in 20 yean of experiment. 

30c per ounce. 

NEW HYBRID I The NewtellUn Telescope I ExccUent 
performance and easily conftructed. Theory of the 
HcrtchcUian telcecope developed. 

Re vised Hobbygraf #9 30^ 

Portable Mount with Pipe Tripod. Very rigid yet light. 
For 6" or tmallcr taletcope* ^10.00 

ALL INCLUSIVE TELESCOPE KITS. Proper glew, 
clean abraeivea in tin boxes, including our new #6, beet 
rouge, real pitch, an EYEPIECE, an ALUMINIZED 
diagonal mirror, and COMPLETE INSTRUCTIONS. 
4" 6" ^.00 

Without ayapiaca or diagonal, 4" #3.00, 6" #3.00 

Free teat of your mirror. Write for catalogue of auppUea. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU 
John M. Pierce e 11 Harvard St. e Springfield, Vermont 


COMPLETE HIGH-GRADE KITS OUR SPECIALTY 



Surface Hardened 

ALUMINIZED 

Coatings 


other optical front lurface 


finder mirrora 
mirrors 

These Surface Hardened Coatlnp are dur¬ 
able and cohoalre They do nut hllater or peel 
and can be removed easily without repollah- 
Inr and rcflturluc mirror 
Used In some of the largeit obasrvatorles on 
mirrors which are famous throughout the 
world Have your mirrors coaud with the best 
Prices 4“—$1 :? 6"—12 lO. 8"—$3 50. 10"— 
00 and 00 Up to 30" on request 


C. C YOUNG 


East Hartford. Com. 


OPTICAL INSTRUMENTS 
ilriitinc iptcloltlot. Spntroscopti. prltmi, ond 
I. lonitt mirrors, sic Also oholooraphlc up- 
nd matsrlalt for ultra-violet Ruorotctnn ijiilyilt 
red lam PI Gensral cotalog ten csnit 
LABORATORY SPECIALTIES INC 
J 1 Wobaih, Indiana 
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CATALOCi FREE 
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advertisers 
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PVREX MIRKORS 

Mad. to OTd.r. correctly figured. poIiilMd, and 
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SALE OF KITS 

For llmltoil lime only’ Cli-arnnce lo make 
room for machinery If you intend making 
„ „i..^- i„,— these bargains 
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BARGAIN 8" PARABOLIC MIRROR 

List JICO For Sale only 190 Perfect P 10 
(Pyrex) 76 hours’ work on it Back 
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HEUAHOLTZ RESONATORS FOR SALE, a Ml 
of cylindrical, Halmholtt Rtionatori mad* 
In brau Th* •xquiut* workmanihip of th» 
lat* Rudolph Kotnig, Pant Fourteen In 
number, covering nearly four oefavet 
Exactly as good as new A rare opportu¬ 
nity, for they cannot be duplicated today 
Henry I Moton, Prides Croteing, AAoa 


MORE THAN 
25,000 

TELESCOPES 

from (ix inchee in diameter up, end 
really capable of doing eerioue a«- 
tronomical work, have been made 
euccoMfully by amateur* from the 
practical, elementary working in- 
itructiotu in the book 

AMATEUR 

TELESCOPE 

MAKING 

This beginner’s book tells how to 
plan and build the mounting, how 
to grind, polish and accurately shape 
the essential glass parts by hand— 
all at a cost of less than ^25, working 
from inexpeiuive, prepared ktu of 
gloss, abrasives and pitch. 

500 pages. Profusely illustrated. 

AMATEUR 

TELESCOPE 

MAKING 

Postpaid ^3.00 domestic 
^!3.35 foreign 
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order to be seen Asked how he de¬ 
termined this, Taylor replied that the 
statement is based on a measurement 
of a lens before and afterward, using 
a Starrett micrometer. 

1 NTIKKST in Walkden's Bichest-Field 
Telescope, or “RFT,” continues, 
and many have been made In the fol- 
lowmg contribution Walkden, whose 
address is 46 Cavendish Road, Harrin- 
gay, London, N 4, England, discusses 
the matching of RFT eyepieces and 
objectives 

“If an amateur has an objective and 
wonders what eyepiece he needs to 
make it an RFT, he can get the answer 
from the accompanying diagram with¬ 
out even a calculation; or, if he has 
a few eyepieces or their lenses lying 
around and wonders how he could use 
one, if possible, for an RFT, the dia¬ 
gram again answers without calcula¬ 
tion. 

“A natural way of designing an RFT 
is to start with the aperture, a", then 
decide on the focal ratio, c, then the 
focal length, F", and, Anally, proceed 
to the eyepiece focal length, and 
the particulars of the lens But among 
the eyepieces available Is likely to be 
one not exactly but only nearly what 
IS needed, and then, taking that near¬ 
est, we soon And ourselves working 
back to the main focal length and the 
aperture, in a matching process. 

“Now the diagram of Figure 8 per¬ 
forms this matching process very 
quickly for every type of RFT—^re¬ 
fractor, Newtonian, Herschelian, Cas- 
segrainian and even Gregorian—and 
It also shows at a glance the various 
alternatives we might prefer to what 
we originally thought of constructing. 

“Supxxjse, for example, we have In 
possession, or in makers’ lists, a I Vi” 
RFT eyepiece. Looking at Figure 6, 
and at the sloping line for the 1%" 
eyepiece, the eyepiece Is seen sa^- 


factorlly to con^dete any 
Newtonian RFT of from 
4" to 12" aperture, ttie 
proper focal length be¬ 
ing read on the left-hand 
scale, where it is 4 4 times 
the aperture, agreeing 
with the formula near 
the top. The eyepiece can 
stretch over the range of 
3" to 15" or even 20" 
aperture, but Newtonian 
RFTs of less than 4" 
aperture are not good, 
being too much choked 
by their Aats, and New¬ 
tonians of 16" and 20" 
aperture are better with 
eyepieces of 1%" and 2" 
focal lengths and main 
focal lengths of 92" and 
140", and even then they 
hardly equal large Her- 
schellans. While con¬ 
siderable margin is al¬ 
lowable, especially for 
eyes not very sensitive to 
the blind spot (image of 
the Aat) in the center of 
the Newtonian’s Rams- 
den circle, it is always as well to 
keep in mind that for an eyepiece 
of f inches focal length, the best 
aperture under the minimum-obstruc¬ 
tion rule is given by o = 4.9 Inches. 
But eyepieces of less than 1" should 
not, and over 2V4" need not, be consid¬ 
ered candidates for Newtonian RFT 
construction, and the apertures of less 
than 3", and even 4", are really not 
allowable The “best” Newtonian line, 
a = 4,9 porT =z\/2 5 o», may be seen 
to cross steeply the IVt" eyepiece line 
at 7,6" aperture 

“If we have only the IVi" eyepiece 
we should not think of any other RFT 
than a Newtonian of moderate aper¬ 
ture: but suppose the RFT eyepiece is 
of 3" focal length. This 3" eyepiece 
can be seen to complete any refractor 
RFT of over 2*4" aperture, of about 
the focal length to be read on the left- 
hand scale, 10 5 a inches, correspond¬ 
ing to the formula near the top. Or, 
paying regard to the thick Herschelian 
curve, the eyepiece will complete good 
Herschelian RFTs of about 5" to 10" 
or even greater apertures, all of the 
same focal lengths as refractors, or 
like the formula near the top 

“Should our preference be for a 
Cassegramian RFT, the 8" eyepiece 
will complete any such RFT of 22" 
mam focal length, ranging in aperture 
from about 5%" to 14%", chosen 
larger according to experience and 
skill in Aguring mirrors of small focal 
ratios when aided by Kirkham’s 
scheme of using a spheroidal small 
convex mirror (see SclentlAc Ameri¬ 
can, June, 1938). The formulas in the 
right hand lower comer may also aid 
the constructor; and the peculiarity 
of the Cass RFT may throughout be 
noticed, that the focal length of the 
eyepiece primarily determines ohly 
the focal length of the main mirrOT, 
leaving the aperture to be chosen 
from Independent considerations. 
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MMY STILL ARE 
AST AWARE 

that ther« la a companion 
volume to "Amateur 
Telescope Making." 

“Amoteor 

Telescope 

Making 

Mtaacvi" 

N ot merely « new edition 
of the book "Amateur 
Telescope Making,” but a 
wholly different work for 
owners of that beginners’ 
book who have absorbed its 
contents. "Amateur Tele¬ 
scope Making — Advanced” 
has 57 chapters, 650 pages, 
359 illustrations and over 
300,000 words, dealing with 
advanced mirror technic, flat 
making, eyepiece work, 
drives, aluminizing, observa¬ 
tories and many other aspects 
of the optical hobby. Pub¬ 
lished 1937. 

• 

" Amateur TeiesGupe 
MaUnq—Advanced ” 

Edited by Albert G. Ingalls 

Poatpcdd $3JK), domaattc 
$3.35. foralgn 

• 
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“Should a Gregorian RFT be 
chosen (although It gives little reason 
for being liked), the 3" eyepiece will 
complete such an instrument, ranging 
from a 4Vi" of 11" focal length to a 
10" of 16" focal length 

"In another use often required of 
the diagram, suppose we have already 
decided on 6" aperture, and have the 
choice of several RFT eyepieces Pro¬ 
ceeding upward from the bottom of 
the diagram at 6" aperture, we can 
evidently have a 6" Cass RFT of 9.8" 
mam focal length, employing an eye¬ 
piece of 2" focal length And the Cass 
rules in the right-hand lower comer 
tell how the convex and the hole are 
both to be of 1.40" diameter, also how 
the convex is to be 1 85" within the 
mam focal point, and be of 2 42" focal 
length. The alternative Cass RFTs 
of greater focal lengths, employing 
larger eyepieces, are easier to make, 
but they are less and less efficient. 

“In 6" Gregorian RFTs we can have 
one of 10" main focal length, employ¬ 
ing a 2 % " eyepiece, but It is not a very 
good instrument. The alternatives of 
longer focal lengths, employing larger 
eyepieces, while easier to construct, 
are even less efficient. 

“The 6" Newtonian RFT is one of 
26" focal length, employmg a I14" 
eyepiece, and is the useful handy kind 
of RFT which is perhaps the most 
liked, until the virtues of the Her- 
schelians come to be further realized 
Again, in connection with Newtonians, 
the 6" mirrors can be matched by 
others than the recommended 1(4" 
eyepieces. The ‘best’ eyepiece corres¬ 
ponding to mmimum-obstruction de¬ 
sign is always of focal length equalling 
0 45 y/a inches, which is 1 10" for a 
6" mirror, but the insensitiveness of 
some eyes to the blind spot in the New¬ 
tonian’s Ramsden circle allows of con¬ 
siderable variation in the eyepiece 
focal length. When / is decided upon, 
the mirror must always be made of 
focal length F = 3 5/a inches, and 
the flat be arranged according to the 
rule given in ‘ATMA’ An aperture 
less than 3" or even 4" should not be 
aasumed for a Newtonian RFT—and 
an aperture greater than 25" perhaps 
need not be assumed. 

“The 6" Herschelian RFTs begin to 
be quite good at 63" focal length, em¬ 
ploymg a 3" eyepiece, but 72" focal 
length, usmg a 3t4" eyepiece, proves 
better in definition. Only the fsistldious 
might want still greater focal length 
employing a still larger eyepiece. It 
is curious to notice that the larger 
eyepieces go with the smaller Hersch¬ 
elian RFTs, contrary to the rule for 
the Cassegrainian and even the New¬ 
tonian RFTs.’’ 

As no 8" eyepiece is known to be 
availcdjle on the market, the amateur 
must make his own. For this. Walk- 
den gives the following data on a 
Ramsden of the usual two plano-con¬ 
vex lenses. Focal length of each lens, 
4". Distance of lenses apart, 2.67" 
Dlam. of fleM lens, 2.81", of eyelens, 
1.8". Eye-hole distance suiting small¬ 
est need, 7/8". Eye-^ole diam., 




The Hands of 

OSA JOHNSON 

First Lady of Exploration 


Om Jehneon ma 


tr kueband Blertin w 


wmniMhkna wild dunng 27 thrill»peck»d 

▼•era in Alrloe. BonMO end tko SoutK 
H«t book end motion picturo. Menl^d 


Jokneon omim on, and tk« good wiobM oi 
aiiUion* will follow tkia littlo ledy with tko 
e^ng h*ert on k«r Hnt aeieri to iungUa. 

Z^onoinaa Coronation 


TIE Wllin NISI IlllltlllllS 
IIEWIIllllMinitmEIIHCI 


LonginM watcKM combine all the 
quahbes one demands in a Erne watch 
—reputation, accuracy, lonq life and 
eleqanoe Longines watches have 
won ten world's lair grand prizes, 28 
gold medals, and more honors for ac¬ 
curacy than any other timepiece In 
77 countries, the world's most hon¬ 
ored hands wear Longinss, the world's 
most honored watch 

Of true elegance are Longines Pres¬ 
entation watches with cases of 14- 
Karat gold and fully-jeweled Longines 
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GARDENS 

(Chenicol) 

INDOORS 

—- may not supply you 
with fresh vegetables 
but will give you a whale 
of a lot of fun if you 
follow instructions in 
one or more of the fol¬ 
lowing books: 


THE COMPLETE GUIDE TO 
SOILLESS CARDENmC — By 
Bt. WUUam F. Geriekm. The 
man who invented «oiUe«i car- 
deninc hat at laat prepared thii 
eomprehenaive and authentic 
guide covering all phaies of thia 
fascinating work. For etnatenr 
and professional. I2.8S ppd. 
★ 

CROWING PLANTS WITH¬ 
OUT SOIL — By D. R. Mat- 
lin. Plant chemlculture in fuD 
details, plus discussions of plant 
environment, root-growing so^ 
stances, cuttings, insect pests, 
plant food deficieoe7, planting 
calendars, related subjects. 

12.10 ppd. 

GROWING PLANTS IN NU- 
TRIENT SOLUTIONS — By 
VTayne /. Turner and Vidor M. 
Henry. Slightly more technical, 
complete daU on tank farm¬ 
ing, making equipment, mixing 
solutions Also chemistry and 
mathematics of solutions, an¬ 
alysis of chemicals, sources, 
plant physiology, technique of 
nitrogen-potassium balance, 
etc. $3.10 ppd. 

★ 

SOILLESS GROWTH OF 
PLANTS — By Carleton EUU 
and Milton W. Stvaney, Com¬ 
plete information, popularly 
presented, regaling the 
prohlems and dlfiEiculties of 
tank farming. Formulas for 
chemicals and instructions for 
preparing tanks and other con¬ 
tainers are given. Recom¬ 
mended to both experimenters 
and commercial growers. 

^ $2.85 ppd. 

S01I1.ESS CULTURE SIM¬ 
PLIFIED — By Alex Laurie. 
Simple, straight - forward, 
easily understandable. All the 
details are here for the 
amateur, as well as a chapter 
for the commercial grower. 

$2.60 ppd. 
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Patents Trade Mark, and Related Legal Proceedings That 
May Hove a Direct Effect on Your Biuiness 

By ORSON D. MUNN. Litl.B., L.L.B.. Sc.D. 

NSW York Bai 
■dltsr. Sslantlfis Amarleui 


Reissue 

T he Supreme Court has held that a 
charge of patent infringement can¬ 
not be maintained against a defend- 
amt who acquired amd used a machine 
subsequent to the granting of an 
original patent, which did not In¬ 
fringe that patent but which does m- 
fringe the claims of a reissue patent 
applied for subsequent to the tune 
when the machme was acquired 
In the case in question a patent was 
obtained on a machine for treating 
nuts by mixing butter therewith so 
as to make them more appetizing. 
After the patent was issued the de¬ 
fendant purchased and used a ma¬ 
chine for the same purpose which did 
not infringe the patent Subsequent 
to the time that the defendant pur¬ 
chased the machme the patentee ap¬ 
plied for and obtained a reissue of 
the original patent The reissue pat¬ 
ent was of broader scope than the 
original patent and several of the 
claims were mfrmged by the machine 
acquired by the defendant 
The controversy arose over the 
charge of the patentee that the de¬ 
fendant’s machine infringed the re¬ 
issue patent The Court held that by 
acquiring the machine which did not 
infringe the original patent during 
the period between the grantmg of 
the original patent and the fllmg of 
the appLcation for the reissue, the 
I defendant had obtained intervemng 
rights which permitted him to con¬ 
tinue using the machme even after 
the tune that the reissue patent was 
obtained The Court pomted out that 
when the original patent was granted 
it was presumed that everything not 
claimed therein was dedicated to the 
public by the patentee and that any¬ 
one had a right to rely upon this pre¬ 
sumption Under the circumstances 
the patentee was held to be estopped 
to enforce the reissue patent against 
the defendant 

Privacy 

A Fedehal Court has recently sus¬ 
tained the right of a periodical to 
publish news articles describing the 
intimate details of the private life of 
a person regarded as a public figure 
A popular magazine published an 
article describing the life of a man, 
who m his childhood and youth, was 
widely heralded as an infant prodigy 
I The article described his early bril¬ 
liance and accomplishments and the 
widespread attention and publicity 
I which he received. It then described 


his general breakdown and the re¬ 
vulsion which he afterward felt lor 
his former life of fame and study. 
The article pointed out that he at¬ 
tempted to conceal his identity and 
to escape publicity by choosing a 
career as an insignificant clerk. 

Suit was filed by the unwilling sub¬ 
ject of the article, contending that it 
constituted an unwarranted invasion 
of his privacy The Court, however, 
disagreed with this contention and 
dismissed the complaint, holding that 
the article was not an illegal invasion 
of his right of privacy In reaching 
its conclusion the Court first pointed 
out that It was not contended that 
any piortion of the article was untrue 
The Court conceded that it was 
“merciless in its dissection of intimate 
details of its subject's personal life ’’ 
On this point the Court ruled, how¬ 
ever, that the facts with regard to 
even the private lives of persons re¬ 
garded as public figures had legiti¬ 
mate news value, and as such, could 
be published by a periodical 
The reasoning of the Court in 
reaching its conclusion is set forth in 
the following quotation from its 
opinion “Revelations may be so in¬ 
timate and so unwarranted m view 
of the victim’s position as to outrage 
the community’s notions of decency 
But when focused upon public char¬ 
acters, truthful comments upon dress, 
speech, habits and the ordinary as¬ 
pects of personality will usually not 
transgress this line Regrettably or 
not, the misfortunes and frailties of 
neighbors and ‘pubhe figures’ are 
subjects of considerable interest and 
discussion to the rest of the popula¬ 
tion. And when such are the mores 
of the community, it would be un¬ 
wise for a court to bar their expres¬ 
sion in the newspapers, books, and 
magazines of the day ’’ 

Bad Faith 

I T has recently been held by the New 
York Supreme Court that a manu¬ 
facturer, who falsely and in bad faith 
notified the customers of a competitor 
that he was the owner of a trade mark 
and that it was duly registered In the 
United States Patent Oflflce, was 
guilty of unfair competition 
In the case in question the owner¬ 
ship of the trade mark was in dispute 
between two competing manufac¬ 
turers The trade mark was not regis¬ 
tered by either of the manufacturers 
m the United States Patent Office. In 
spite of this fact, one of the manu¬ 
facturers notified the customers of 
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the other that he had registered the 
mark in the Patent Office and that it 
was protected by the federal trade¬ 
mark laws. 

The injured manufacturer brought 
suit charging unfair competition and 
the Court sustained the suit holding 
that the false notices, sent in bad 
faith, constituted unfair competition 
While the injured party sustained a 
moral victory, and no doubt a certain 
amount of consolation from the vic¬ 
tory, he did not receive any tangible 
recompense for his injuries The 
Court held that the damages were of 
too speculative a character to be de¬ 
finitely ascertained and awarded 
only nominal damages in the amount 
of one dollar 

InMcopoble 

I N a decision which is unusual only 
in that the conclusion reached is 
so obvious that a layman might won¬ 
der why it was necessary to obtain a 
judicial determination, it was held 
that a talking moving-picture is a 
moving picture The owner of a copy¬ 
right on a play granted the exclusive 
motion-picture rights in the play to a 
moving-picture producer who subse¬ 
quently produced a talking moving- 
picture based on the play It was 
contended by the copyright owner 
that the talking moving-picture in¬ 
fringed his copyright since he had 
not granted the right to use the dia¬ 
logue 

The copyright owner argued that 
according to a custom in the industry 
the granting of motion-picture rights 
in a play did not in and of itself give 
the right to use the dialogue The 
Court rejected this argument, how¬ 
ever, pointing out that the copyright 
owner had granted the exclusive mo- 
tion-pictuie rights to the producer 
and that a talking motion-picture was 
undoubtedly a motion picture 
In this connection the Court stated 
"The plaintiff cannot escape the ob¬ 
vious conclusion that a talkmg mo¬ 
tion-picture IS a motion picture.” 

Paint Rsmovar 

A PROCESS for removing paint by 
means of infra-red rays was held 
to be patentable by the Court of Cus¬ 
toms and Patent Appeals The pro¬ 
cess consisted of generating a beam 
of infra-red radiation substantially 
parallel to the internal line focus of 
an elongated reflector, and then ex¬ 
ternally focusing the rays upon a 
paint-covered surface The Patent 
Office held that the process was not 
patentable in view of a prior patent 
which disclosed the use of infra-red 
rays without a reflector for the re¬ 
moval of paint 

The Court reversed the Patent 
Oflflce and held that the process as 
described above was patentable be¬ 
cause it was not only new, but also 
produced useful and improved re¬ 
sults over the old method which did 
not employ a reflector 
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IN FACTORIES 


will be widespread, now that the United State* 
ie openly and inteniively helping the Britiih. 

Before it (trilcee your plant a crtpphng blow, be prepared to protect your«elf 
—-InetoU e finger-print (cction in your pertonnel depertment to check all 
alien employees now that the government i* registering and fingerprinting 
iT them. Supply that department with—- 

Frederick Kuhne^s 

The Finger Print Instructor 


ONE OF THE 
NUMEROUS 
OETAILEO 
ILLUSTRATIONS IN 
• THE FINGER FRIRT 
INSTRUCTOR" 
WHICH IS A COMFLETC 
COURSE 

OF INSTRUCTION IN 
EVERY PHASE 
OF FINGER PRINT 
STUDY 



Thi* volume, by a noted finger print 
expert who woe for many year* in the 
Bureau of Criminal Investigation of 
the New York Police Department, 
instruct* in every phase of finger 
print work from the taking of the 
finger impression to the final job 
of identification. Ooesification of 
pnnu, filing of records, use of equip¬ 
ment, discovering and recording for 
study the print* left at the scene of 
a crime by criminals—in fact, every 
procedure in the whole study of the 
science is clearly and fully explained 


and well illustrated with numerous 
cuU of prinU. To the text that has 
long been standard there have been 
made many revision* and the full 
story of the development of the 
science added so that the user may 
qualify os an expert m a court of law 
despite efforts of opposing lawyers to 
trip him up. New illustrations as well 
as a len^y new section on the 
"Modification and Extension of the 
Henry System" as used by the United 
Sute* Bureau of Investigation have 
also been added 


USED IN GOVERNMENT OFFICES 
AND BY THE F. B. I. 

$3.25 Postpaid 

Published by SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 
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Are You — 

'''^^pnttln* 70 nr ipare lime to 
good advantage? 

^^^^one of the man^ who are 
•eeking a new field to en¬ 
ter? 

seeking a mean* to *ave 
moner wherever poMible? 

If you are, bere is 
a practical solution 
to your problem. 

HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can be 
manufactured at home 
profitably on a small scale. 

TF you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyclopedia of Formulas 
15.50 postpaid (domestic) 
For sale by 

Scientific Amehican 

*4 W. Mth St, New York City, N.Y. 



(TA* Editor will affTtcialt H 
tf you Will menfiom Sntufidc 
Amtricon wAe» writing for any 
of tka ptOiUcattoni lultd btlow ) 


Introduction to Pouuuzxo Light and 
rra Application, by Martin Ora- 
bau, Is a 46-pRge booklet that presents 
m compact form a complete survey of 
the principles of polarized light; it 
continues with brief descriptions of 
the uses of polarized light and the 
advantages that can be obtained. It 
covers a number of industrial appli¬ 
cations. A bibliography pomts the 
way toward more comprehensive 
study. Polaroid Corporation, Cam¬ 
bridge, Massachusetts—50 cents. 

Recrzational Research is a 64-page 
booklet which presents the findings 
obtamed as a result of observing and 
studying various recreational projects 
It deals with both historical and recent 
trends as well as the general sociologi¬ 
cal effects of leisure-time occupation 
It also goes into such phases as eco¬ 
nomic effects, professional aspects, 
and personal health as mfluenced by 
recreation. G. M. Glass, School oj 
Health, Physical Education and Recre¬ 
ation, Louisiana State University .— 
$1 00 . 

Tentte Specifications is a 28-page 
book that presents first a classifi¬ 
cation of the various types of this 
plastic and then proceeds to give in 
tabular form specifications regardmg 
them Gratis to manufacturers, mold- 
ers, and designers Tennessee East¬ 
man Corporation, Kingsport, Tennet- 


Fotoshop Handbook or Color is a 
102-page book containing a com¬ 
plete description of every type and 
make of color camera and accessory 
The book also Includes thorough 
laboratory instructions for all the 
popular color-prmting processes, 
technical data on all films and filters, 
light and equipment related to color 
photography, a course in the funda¬ 
mental principles of color photog¬ 
raphy and a complete supplement de¬ 
voted to comprehensive reviews of 
books on color photography. The 
book includes five pages of natural 
color photographs by outstanding 
color photographers, imnted in four 
colors. Stainless steel wire binding, 
cross-indexing with manila sepa-' 
rators, periodic supplements without 
extra charge, moisture proof, chem¬ 
ically resistant cover printed in six 
colors, merchandise directory, are 
other features. Size SVs” by BVi". 
Fotoshop, Inc., 18 East 42nd St., New 
York, New York. — $1.00, refundable 
on cumulative purchases totaling 
$10 or more 

The Nursino Care of PATizim With 
Infantile Paraltbis, by Jessie L. 
Stevenson, R. N., understandably 
deals with the practical care of 
patients having that disease, and is 


fticnlshad by the touadAtloii efitddi 
has been linked with the PredUteot’* 
Birthday Fund. The Jfgtkmal Fowidfl- 
tion for Infantile Paralysis, Ine., 120 
Broadtufoy, New York, N. Y.—Gratis. 

Dkvemwment and Manufacture of 
OmcAL Glass in America, by 
M. Herbert Eiaenbart (President of 
the Paunch and Lomb Optical Co.) 
and Everett W. Melson, is a reprint of 
a technical article. The authors, 
Bauseih and Lomb Opttcol Co., 
Rochester, N. Y — Gratis. 

Mu-Switch is a 10-page catalog giv¬ 
ing complete Information on a 
series of switches that have wide in¬ 
dustrial and experimental stppllca- 
tions. These switches are of a type 
in which a very short movement of 
the actuating mechanism—only .001 
of an Inch—gives positive make and 
break. Through a reverse-action 
cross-center prmciple, the action of 
the contacts is sufficiently rapid to 
prevent arcing. The switches are 
available in a number of different 
styles having wide variety of pur¬ 
poses and are designed to handle 
loads up to two kilowatts. Mu-SuHtch 
Corporation, Canton, Massachusetts. 
—Gratis 

Successful Pikb-Orain Negative 
Processtno, third printing, is an 
informative little handbook present¬ 
ing a complete explanation of the 
process of fine-grain developing, 
stripped of technicalities. Included 
are detailed instructions for the 
actual development of an exposed roll 
of film Service Department, Ray- 
gram Corp., 425 Fourth Avenue, New 
York, N Y .—5 cents. 

Transportation Progress, by Arthur 
Pound, is a 52-page reprint from 
“The Turning Wheel.” It traces the 
history of self-propelled vehicles 
from earliest times down to the mod¬ 
em motor car. Included are a num¬ 
ber of interesting drawings of ancient 
vehicles. An appendix lists mile¬ 
stones In transportation. General 
Motors Corporation, Detroit, Michi¬ 
gan — Gratis. 

Screw Machine Engineering is a new 
monthly periodical which should 
be of interest to all whose work 
touches in any way upon machine pro¬ 
duction that involves the use of tur¬ 
ret lathes, chucking machines, and 
other equipment in the screw machine 
field. Screw Machine Engineering, 34 
West Main Street, Rochester, New 
York .—Subscription rote on applica¬ 
tion. 

Thermocouples is a 40-page catalog 
of assembltes, parts, and acces¬ 
sories which includes information of 
general usefulness on the correct 
choice of couples. Tabulated in easy- 
to-use form, this Information WiH 
serve as a guide to the selection of 
couples for specific appUcatlona. 
Completely llluotrated. Leeds and 
Northrup Company, 4034 Stenpom 
Avenue, Philadelphia, Po«— 
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HER HEALTH 

IS IN YOUR HANDS 


B efore fhis child reaches mafuri+y, Tuberculosis may be eradicated from the 
' United States. 

But remember, she is growing up in a world where Tuberculosis still causes more 
fatalities between the ages of 15 and 19 than any other diseasel 
By buying and using Christmas Seals you will enable your Local Tuberculosis 
Association to continue a year-round fight that has helped to reduce the death 
rate from Tuberculosis by 75% during the last 33 years! 

So protect this child—and every child in your community. 
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PLASMA TO BRITAIN 

The wealth and ingenuity of America face no in-' 
surmountable difficulty m rendering enormous aid 
to the valiant British Well and good! We all do 
what we can, and our cheers go up as we note with 
what spirit our kinsmen across the sea make use of 
the weapons of defense we send them 

Some emotion deep within us stirs, however, when 
we read of a particular gift made, at this writing 
by some 6000 New Yorkers, to the British cause The 
weapons we’ve shipped, defensive though they are, 
have to do with death while these 6000 donors have 
given life—something of both body and spirit—for 
they have given their blood Three thousand quarts 
of their blood have been processed, put into blood 
banks for transfusions, and probably much of it has 
been shipped to England by this time. 

It 18 appropriate to recall here the fact that blood 
banks were conceived by an American surgeon. Dr. 
O H Robertson, in France during the World War. 
A little added sodium citrate prevented healthy 
blood—drawn from the veins of others—from clot¬ 
ting, and it could be kept in bottles in refrigerators 
Two to four weeks was its keeping limit, however, 
and, in transfusions, the patient had to be given a 
type to match his own The former limitation would 
give us insufficient time both to collect and then 
ship refrigerated blood overseas, and the second ad¬ 
ded the danger that the seriously wounded person 
might die while his blood was being typed Happily, 
these limitations no longer exist A re.search group 
of the Rockefeller Institute for Medical Research 
has developed a way to extract from blood both the 
red and white cells, leaving only the plasma And the 
plasma which we are now sending to the fighting 
British will keep for years, and may be transfused 
into any patient regardless of which of the four blood 
types he has 

Murderers and megalomaniacs may pervert to in¬ 
human use some of the products of .science, but here 
is one that cannot be so perverted It is a life-giver, 
not a death-dealer The process itself marks a mile¬ 
stone in the advancement of man's knowledge But 
when so many persons utilize it voluntarily—under 
no compulsion of patriotism or self-preservation—to 
render precious aid to a friend, then does our faith 
in humanity receive a heartening boost —F D M 

WHOSE FAULT IS IT? 

o ONE today even thinks af asking whether concrete 
will prove to be permanently acceptable as a material 
of construction Of course it will It will, despite 
certain observable faults 

For the past weeks the writer has been taking note of 
each piece of concrete construction, large and small, 
seen in the course of ordinary kfe—factory buildings, 
bridges, railway platforms, sldewalkl, posts—not in 
any special capacity but as anyone having an ordinary 
interest might observe It turns out that the job which 
has stood up even for a few seasons without extensive 
cracks, chunks spalled off, unsightly patchings and 
other evidences of deterioration, is rathter exceptional. 
What or who is to blame? 

Easiest, of course, is to blame the constructor. Maybe 
he cheat^. Probably he lacked pride of workman¬ 



ship Perhaps he was ignorant of best methods, though 
Ignorance about concrete is less common today among 
its users than it once was, thanks to years of instruc¬ 
tional hammering by the Portland Cement Association 
and others 

Economics and machinery have exerted an interest¬ 
ing kind of control over concrete for the past half 
century, divisible into three periods: First, in the last 
century most of the cement used was imported from 
Europe and was expensive, but labor was cheap. It 
paid, therefore, to mix the concrete stiff, with just 
enough water to wet it barely, which in turn required 
laboriously ramming the non-flowing mix into place 
by hand Such concrete has maximum strength Some 
of these old jobs are still giving fine service 

The second period came with relatively cheap 
Amencan-made cement but expensive labor Stiff 
mix and hand ramming then pass^ out and most work 
was pouied—too much of it at the water-weakened 
consistency of soup Much of that work deteriorated 

Today we are in the third period Cement still in¬ 
expensive, labor quite high but better methods avail¬ 
able for placing less soupy, hence stronger, concrete, 
also, vibrating machinery is available for ramming it 
inexpensively Much better work is being done but, 
even so, much of it soon looks mangy 

It is believed that if the ultimate people, largely the 
public, who pay for concrete work and not merely the 
engineer, clearly understood only a few basic facts 
about It, higher standards of workmanship would re¬ 
sult, since these can be attained wherever they are 
appreciated, demanded, and willingly paid for The 
cleanness of the materials is not, as is so commonly 
believed, the most important factor in obtaining sound, 
strong concrete, though it still is very important 
There are two other big factors One is the amount 
of water used—the more water the less ultimate 
strength, in a ratio as great as three to one between 
stiff and soupy mixing This of course takes more time 
and costs more money. The other is curing, something 
too often dispensed with altogether After the con¬ 
crete has set enough to prevent it from washing away, 
the surface is kept wet for some days, preventing the 
escape of the correctly proportioned amount of water 
needed within to combine chemically and permanently 
with the cement. 

Concrete is a coarse material but it pays to be fussy 
with it. 

These points may seem elementary to engineers, yet, 
when it is realized that there still are many persons 
>in other lines of work who think the setting of concrete 
consists of drying- it out, they may not be altogether 
out of place,— A. G I 
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(Condensed From Issues oi December, 1890) 


DEFENSE—“It has for many years been patent to every 
one that New York City, with the great Industrial forces 
and vast aggregate of wealth concentrated around what is 
known as the Port of New York, are entirely without de¬ 
fense against such an attack as might be made by the 
vessels of any first class power with but a few hours’ 



notice A plan quite unlike anything heretofore attempted 
anywhere for the construction of forts for the defense of 
the ocean approach to the city has been brought for¬ 
ward by Mr John F. Anderson, a New York engineer, and 
consists in the construction, on artificial islands, of three 
forts, each with a diameter of 500 feet, between Rockaway 
Beach, on the Long Island shore, and Sandy Hook point . 
They would be about two miles apart, and the same distance 
from each shore, so as to command all the channels of ap¬ 
proach, while being from twelve to fifteen miles distant 
from the city ’’ 

PIGEONS—"Efforts are now being made to mtroduce a 
carrier pigeon service into the United States Navy 
War vessels employed in defending a coast are often 
without the means of transmitting information of the 
utmost importance to the mainland By means of carrier 
pigeons they could send communications ashore over a 
distance of several hundred miles, signal the approach of 
the enemy’s fleet, and report all his movements ’’ 

FIRELESS LOCOMOTIVE—“A flreless locomotive for use 
in mines is provided with a tank that holds 0.550 cubic 
meter The water is heated to 205° C. (or an absolute ten¬ 
sion of 16 atmospheres) by a boiler placed on the surface. 
It is sufficient for a steady run of 3 to 4 kilometers ’’ 

ROPE~‘'Rope8 sometimes wear out internally while ap¬ 
parently sound outside This is caused by bending the rope 
over a sheave In doing this the fibers slide a small dis¬ 
tance upon each other and eventually wear out In the 
best ropes this wearing out is prevented by lubricating the 
strand with plumbago, mixed with a small quantity of 
tallow, just sufficient to hold it In place ” 

LOG RAILS—“Mr Angus McPherson of Cumberland 
County, Nova Scotia, has built IV4 miles of railway Into 
his lumber woods this summer and is now running a train 
on It. The rails he used are round spruce poles, six inches 
in diameter at the larger end, tapering down to half the 
size, and neatly Joined at the ends. The sleepers are small 
round poles on which the rails are spiked. The rolling 
stock consists of a small upright engine, eight horse power, 
and two flat cars ” 


METER—“A new penny-in-the-alot contrivance has been 
adopted by the gas department of the corporation of Birm¬ 
ingham, for the benefit of small consumers. . A sort of 
meter has been constructed, which, on dropping a penny 
in a slot, will deliver twenty-five cubic feet of gas " 

BRIDGE—“The great steel bridge across the Columbia 
River, at Vancouver . will be 6,000 feet from the Wash¬ 
ington to the Oregon shore. It will be double tracked, with 
a roadway on top for teams, and will be erected upon 
pneumatic piers The pivoted pier, or draw pier, will sup¬ 
port a draw which will give an opening of 200 feet space 
on either side for vessels to pass, and the span Immediately 
south of the draw span will be 376 feet.” 

PATENT CENTENNIAL—“The wealth and economic pros¬ 
perity of our country are so largely due to the system of 
patents, by which our inventors have been encouraged to 
pursue their unselfish labors, that among the many cen¬ 
tennials which have been and are to be commemorate, the 
one hundredth anniversary of our patent system Should 
not be overlooked ” 

BIG GUNS—“The chief of the bureau of ordnance, Gen 
S V Benet, in his . annual report, notes that a twelve- 
inch breech-loading steel rifle is now nearing completion 
at the Water\-het Arsenal, and will probably be ready 
for trial in February This is the largest size of modem 
gun we have yet attempted to manufacture, but the 
Watervllet plant is being put in shape by the government 
to turn out, also, sixteen-inch steel guns. These guns will 
be fifty feet long and weigh 125 tons each, requiring a 
full firing charge of 1,006 pounds of powder . and 
throwing a projectile over a ton in weight It Is expected 
that these guns will have a maximum range of about 
fifteen miles.” 

CHIMES—“Dr Alva Owens, of Chicago, recently con- 
atructed a set of chimes to be rung by electricity . 
Attached to each of the thirty bells hung on the rack 
above the key-board is an electro-magnet. The keys make 
the circuit from a battery in the base to the electro-mag¬ 
nets at the beUs ” 

STEEL—“The Otis Steel Ckimpany, of Cleveland, which has 
the largest plate mill In the world, a few days ago rolled a 
20 inch ingot of 6,600 pounds down to three-quarter Indi 
plate with one heat.” 

BUILDING—"The new Masonic building now being 
erected in Chicago wlU be an architectural marvel. It is 
to have a frontage of 170 feet, a depth of 114 feet, and will 
be twenty stories high, and the roof will be nearly 800 feet 
from the level of the street. There are to be eiiffiteen 
elevators, arranged In a semi-circle, having a total carry¬ 
ing capacity of 40,000 paseengehs dally.” 

SMOKELESS—“The basis of all the new kind# of smoketoss 
gun-iwwder la cotton subjected to the action of nitric add 
and the consequent formation of mono*, bl-, and tri-nitro- 
cellulose according to the strength of add employed. . . 
This new powder is said to be on die average ttnee 
as powerful as the old." 
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1 0NG before the poet wrote of 
I trees, Martin L. Davey knew 
that they were creations to cherish 
—hving things and, as such, amen¬ 
able to curative processes That 
knowledge led to the founding of 
an organization devoted to scien¬ 
tific shade-tree care that now does 
a business of nearly $3,000,000 an¬ 
nually 

Martin L Davey was bom July 
25, 1884 in a small, rude home built 
with his father’s own hands in 
Kent, Ohio Young Martin started 
on his business career when he was 
SIX years old by peddling vege¬ 
tables gathered from his father's 
truck garden All through elemen¬ 
tary school, he added to the family 
income and later financed his way 
through high school. 

Martin had an exceptional father. 
John Davey, who has been called 
the “Father of Tree Surgery ’’ His 
book, “The Tree Doctor,” published 
in 1901, laid the foundation for the 
science of shade-tree care and 
awakened people to the fact that 
tree life could be preserved, nur¬ 
tured, and maintained in healthy 
condition for the enjoyment of 
everyone John Davey, the father, 
was something of a dreamer and 
idealist, and needed just the ex¬ 
ecutive and administrative ability 
early displayed by his son, Martin 
During Easter vacation in 1906, 
young Martin decided to join forces 
with his father, and left Oberlin 
College. At 22, he organized his 
father’s affairs into an incorporated 
company and became general 
manager He now is president of 
the Davey Tree Expert Company 
Though not a scientist, Mr 
Davey has surrounded himself with 
a group of outstanding technical 
men. There has been constant im¬ 
provement in technique, materials, . 
and equipment. The moving of 
large trees has been one con¬ 
spicuous development. Fifteen 
years ago^ big trees were being 
moved on contraptions that re¬ 
sembled Spanlsh-American War 
artillery wagons. The Davey staff 
redesigned the equipment, using 



MARTIN L. DAVEY 


all modern aids to make it highly few students meeting in a hall over 

efficient special metals added a store but developed into a three- 

strength and reduced weights, a winter course with a peak at- 

change was made from iron to tendance of 447 employees Most 

pneumatic tires which cut into the of the company’s thousand field 

ground less and have advan- men and its 70 sales representatives 

tages of speed, the general mechan- are graduates of the school 

ism was improved so that trees The company had little capital 

could be more readily and safely in its early days, no one cared to 

handled A practical injection invest in such a “fool” enterprise 

method for the successful treat- as takmg care of trees There were 

ment of chlorotic trees was de- scoffers aplenty but Martin L. 

veloped, and, currently, injection Davey’s faith in his father’s ideas 

experiments are being conducted and in his own ability to translate 

with a view toward controlling them into actual practice for the 

serious tree diseases benefit of tree life, admitced of no 

The battles Martin L Davey has failure 
fought in behalf of shade-tree Politically, too, Martin L Davey 
preservation have been waged not has had a successful career At the 

only for his owm company, but in- age of 29 he was elected mayor of 

directly for all other organizations Kent, was twice re-elected, and at 

in the same field, for his theme 34. while serving his third term, 

has always been “Better and was appointed to fill the unexpired 

healthier trees kept in good con- term of the Congressman for the 

dition by qualified experts ” To 14th District of Ohio who had died 

give the best service to the public, m office Twice nominated for 

Martin L Davey started the Davey Governor of Ohio, Martin L Davey 

Institute of Tree Service in 1909 was elected on the second occasion 
In its first year the school had a m 1934 and was re-elected in 1936. 
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EIGHT STREAMS OF 
METAL STINGS 


M any times the British Spitfire has proved itself the deadliest 
fighter plane in general use durmg the present war. In this 
drawing, showing the plane cut away so that its equipment is visible, 
a Heinkel bomber is being slashed to pieces by a withering stream 
of bullets from the Spitfire's eight Browning (American) machine 
guns Empty cartridges and links of the cartridge belts (which dis¬ 
integrate on firing) stream behind from 160 shots per second. All 
eight guns are fired together by simple pressure of the pilot’s thumb 
on a button on the “stick.” Smaller, lighter, and slightly less maneu¬ 
verable than the Hurricane, the Spitfire has a speed of 396 miles per 
hour Some Spitfires have been mounted with shell guns, and all now 
have partial armor protection for pilots and tanks, such protection 
having been found on no crashed German planes. Super versions of 
both Spitfires and Hurricanes have recently been produced. 
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AIBPOWER FOR DEFENSE 

Strategic Beqairemeiits of Aircraft in All Serwices 

JAMES L H. PECK 


T he United States has been 
forced by world conditions to 
assume the defense of what is, to 
all strategic intents and purposes, 
half of the world This involves 
the maintenance of strategic secur¬ 
ity of North and South America 
and, roughly speaking, the western 
half of the Atlantic and the eastern 
half of the Pacific—a tremendous 
task which even a two-ocean Navy 
and a 1,200,000-man Army could 
not accomplish without the aid of 
that greatest of modern weapons— 
airpower 

Our airpower is not made mani¬ 
fest by an independent air force, 
but by the Army Air Corps and the 
Naval Air Service, each of which 
employs particular types of planes 
that are best suited to naval and 
army operations The Navy is im¬ 
mediately concerned with the con¬ 
trol of the above-mentioned sea 
areas, it is our “first line of defense ” 
Without such control, American 
commerce could be blockaded from 
points far removed from the coasts 
and beyond the range of shore- 
based aircraft Our insular posses¬ 
sions, or those of friendly powers, 
could be occupied and used as 
enemy advance bases against us, 
and this could be followed up by 
the establishment of hemisphere 
bases from which the United States 
could be attacked by airpower as¬ 
sault and sea power “investment ” 
Fortunately, the Navy in general 
and its air arm in particular are 
in a position to exercise control, 
in that they have immediate access 
to information concerning enemy 
activity in these sea areas and also 
the power to reduce such activity. 
Thus, the strategic requirements 
for our Naval Air Service craft 
are the ability to gam enemy in¬ 
formation and the flexibility and 
striking power to counteract hos¬ 
tile operations 


The first assignment is delegated 
to the “big boats” — the huge, 
multi-motored flying boats known 
as patrol bombers—and the scout¬ 
ing squadrons of the Fleet’s air¬ 
craft carriers The Consolidated 
PB2Y-2 boats. 18 of which will 
shortly go into service to form a 
new patrol squadron, are our best 
type Powered by four radial air¬ 



cooled motors, they have a range 
of more than 5000 miles carrying a 
nine-man crew and several tons of 
bombs Their famous predecessor 
type, the Consolidated PBY boat, 
is the present first-line patrol 
bomber and has a range exceeding 
3000 miles Operating from the re¬ 
cently acquired Atlantic bases and 
those in Alaska and the Pacific, 
these long-range craft can effec¬ 
tively patrol our “half” of each 
ocean On mission, the squadron 
planes fly in a fanned-out scouting 
line miles out of sight of each other 
but in a precise line maintained by 
radio contact and exact navigation 
Even so small a number of craft 
can, in this manner, cover a re¬ 
markable amount of territory; they 
are in truth the “eyes of the fleet.” 

Not so far-sighted are those 
“eyes” represented by the carrier- 
based scouting squadrons, whose 
main purpose is to spy out advance 
units of the enemy fleet—sub¬ 
marines and cruisers or aircraft 
The carrier’s main function, how¬ 
ever, is the fulfillment of the sec¬ 
ond Navy requirement—striking 
power, or the delivery of firepower 
—and to this end our floating air¬ 


ports accommodate Douglas TBD-1 
torpedo bombers and Northrop 
BT-2 dive bombers (Both scout 
bombers and patrol bombers live 
up to the second part of their desig¬ 
nations once they spot the enemy, 
the big boats bombing from level 
keel at high altitudes while the 
scouts get right down to things by 
dive-bombing tactics ) The carrier 
fighter complement boasts such 
sterling combat planes as the 
Grumman F4F3 and the Brewster 
F2A-2 at present, a quantity of the 
sensational 450-mile per hour 
Grumman Skyrockets are on order 
The seaplanes carried aboard 
the Fleet’s battleships and cruisers 
are employed for short - range 
scouting and range - correction, 
they are sent aloft from catapults, 
then land alongside to be hoisted 
aboard by cranes Training planes 
of various types, and utility craft 
for the transport of personnel and 
materiel, are, of course, most es¬ 
sential Marine Corps Aviation is 
an integral part of the Naval Air 
Service and operates therewith as 
well as in support of Marine ground 
units. It is of daily growing im¬ 
portance because of the apparent 
necessity of garrisoning both the 
new Atlantic bases and establish¬ 
ments in Central and South Am¬ 
erica 

URTHIN 100 miles of our coasts, the 
Army Air Corps takes over, and 
theirs is the big job of continental 
air defense, together with that of 
the Panama Canal Zone Because 
of our long coastlines and the ne¬ 
cessity for close co-operation with 
our neighbors to the north and 
south, it is vital that we have a 
powerful, highly mobilg striking 
force that may, in whole or part, be 
shifted from one section of the 
country to another within a few 
hours Such is the General Head- 
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Note the 37mm eanaon in the 
propeller hnb, uid the tear¬ 
drop cockpit of this Bell 
P-39 Alracobra 


quarters Air Force, which may best 
be described as an air force with¬ 
in an air force, since it consists 
of all the combat squadrons within 
U S. borders The GHQ Air Force 
may operate in close support of 
ground forces in the United States, 
Canada, or Mexico, in joint Army- 
Navy operations, or completely in¬ 
dependent of land or sea units. 
Supplementing this roving “big 
stick,” are several Air Corps tacti¬ 
cal units in strategic points of the 
country, in the Canal Zone and the 
Hawaiian Islands, new establish¬ 
ments are under construction 
in Alaska and Puerto Rico 

B ombardment is the mission of 
airpower, the flst of the air arm, 
even as infantry is the fist of 
the Army. The Air Corps egg- 
layers are divided mto three 
groups: Heavy Bombardment, 

Medium Bombardment, and Attack 
Bombardment The former include 
the “flying fortresses”—so-called 
because of the amount and disposi¬ 
tion of their defensive armament 
—that are capable of carrying huge 
loads of bombs for great distances 
Outstanding of these are the four- 
engined Consolidated B-24’s which 
have a range of some 3000 miles 
with a nine-ton bomb load On 
shorter missions, with less war 
load, they have a top speed in ex¬ 
cess of 370 miles per hour, and 
climb to the pursuit-ship altitude 
of 36,000 feet Planes of the Medi¬ 
um Bombardment group are small¬ 
er, faster, and operate over shorter 
distances The twin-engined Doug¬ 
las B-23 and the 400-mile per hour 
North American B-25 are the new¬ 
est types. Attack bombers engage 
in short miasions involving strafing 
and dive-bombing of troops and 


stationary objectives. 
Twin-engmed types 
such as the almost-400- 
mile Douglas A-20A 
carry fairly large 
quantities of bombs and arma¬ 
ment; single-motored craft such as 
the Vultee YA-19 and Republic 
Guardsman do the dive bombing 
Reconnaissance aviation is 
charged with the maintenance of 
strategic security over land, just 
as the scouting force guards against 
surprise at sea. Due to develop¬ 
ments m Europe, the Air Corps has 
discontinued use of the observation 
plane of medium range, as is evi¬ 
denced by the lack of orders for 
the robin-breasted North American 
0-47 senes, the finest line of planes 
of this type ever built by any 
country. For distant recon¬ 
naissance, It seems safer to 
send the heavier - armed 
bomber, most of which have 
provisions for mstallation of 
aerial cameras anyhow Liai¬ 
son missions—the purpose of 
which 18 to maintain contact 
with ground units, keep the 
divisional command informed 
as to his advance force’s loca¬ 
tion, progress, and require¬ 
ments, and “warn” these units 
of enemy movements which 
might jeopardize them—and 
artillery “spotting” are best 
carried out by relatively slow 
craft or autogiros that can 
land on a roadway or nearby 
cow pasture during operations 
in the field. Latest and best 
of these “puddle jumpers” are 
the Ryan YO-51, the Stinson 
0-49, and Curtiss 0-48, all 
high-wing monoplanes pow¬ 
ered by radial engines 

Pursuit is the Air Corps’ 
fighting force, and our combat 
planes are known as pursuit- 
interceptors and convoy flitt¬ 
ers The former types would 
go up to engage enemy bomb¬ 


ers or observation craft in defense 
of a city or area and the convoy 
fighters would accompany bombers 
or reconnaissance planes on a 
mission in order to protect them 
against enemy pursuit. By the time 
this is in prmt, the Air Corps will 
have taken dehvery on quantities 
of Curtiss P-40’s, Bell P-39 Atra- 
cobras, Bell SM-1 Atracudas, and 
Lockheed P-38’8. The first two are 
single-engmed ships, while the 
SM-1 and P-38 are powered by twin 
Allison motors. 

These Navy and Army aircraft 
are by far the finest in the world, 
but there are all too few of them. 
There are not enough pilots and 
ground personnel to fly and main¬ 
tain the 25,000 Army and 10,000 
Navy planes we hope to have by 
the end of the next fiscal year; nor 
are there adequate bases and air¬ 
dromes on which to put them. Thus, 
the United States is concerned at 
the moment with the procurement 
of planes, engines, accessories and 
spares, and armament; pilots and 
combat crews—gunner-observers, 
bombardiers, navigators, and radio¬ 
men, mechanics, radio technicians, 
sheet metal workers and welders, 
armorers, parachute riggers, me¬ 
teorologists, flight surgeons, and 
technicians and specialists of a 
dozen other callings—all of which 
are a pre-requisite of airpower The 
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airport program ii at last under 
way. 

We have mentioned the different 
types of craft used by both services 
to conform with the defense re¬ 
quirements of the Army and Navy 
Fighters fight, and bombers bomb; 
but our warplanes are of diverse 
design and construction because of 
the difference in specifications and 
operating conditions. There are rea¬ 
sons, remediable and otherwise, 
why the services cannot seem to 
agree on a few basic designs 
Standardization would, of course, 
greatly expedite production, and to 
this end the Aeronautical Board— 
a liaison agency headed by the 
chiefs of the Air Corps and Naval 
Air Service—is seeking to coordin¬ 
ate production methods, machine 
practice, aero research, and ex¬ 
change of technical information 
The principal difficulty arises from 
the “extras” which Navy planes 
must incorporate—“flotation gear", 
specially treated, corrosion-resist¬ 
ing alloys, special radio equipment, 
nautical instruments and signalling 
devices, and personal essentials 
such as life jackets and emergency 
rations 

Carrier-borne aircraft are 
stressed to withstand the rigors of 
deck landings and arresting gear 
and the recoil shock of gunfire 
These are “musts ” An Army plane 
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not so stressed, and unprotected 
against the deteriorating effect of 
salt water and spray would fail 
apart after a few months’ carrier 
operations Not so apparent are the 
reasons for different kmds of bolts 
and nuts on an otherwise identical 
pair of Wright Cyclone motors 
(differing hardware specifications), 
two inspection and testing routines, 
and separate sets of reamers, dies, 
collets, and so on for tooling As if 
the machine-tooling bottleneck 
were not tight enough on general 
principles' 

OMEWHAT less of a problem, but 
requiring more time per unit, is 
the training of air personnel A 
swift fighter may be built in seven 
days; an embryo pilot must have 
that many months of training before 
he can safely fly this tricky, hot-to- 
handle ship. The Air Corps is well 
started on an ambitious program 
involving the training of 7000 pilots 
and 3000 bombardiers and naviga¬ 
tors annually. Primary instruction 
will be continued at the nine Army- 
supervised commercial flying 
schools, some of which are opening 
branch schools to accommodate in¬ 
creasing quotas. Then aviation 
cadets will be sent to one of the 
three training centers for basic 
training, advanced and specializa¬ 
tion work. Randolph Field, San An¬ 
tonio, Texas, long known as the 
"West Point of the Air,” is now 
■ called the Gulf Training Center, 
Maxwell Field, Montgomery, Ala¬ 
bama, formerly the home of the Air 
Corps Tactical School, is known as 
the Southeast Training Center; and 
the West Coast Center is located at 
Moffett Field, California Cadets 
spend 10 weekfi in the civilian 
school and 25 weeks at the training’ 


center, after which time they are 
sent to tactical units for active duty 
Navigators undergo three wee^ 
of “elimination training" at one of 
the Naval Reserve Aviation Bases 
before they are sent to the Naval 
Air Station at Pensacola, Florida, 
to complete their aerial education. 
Because the Navy plans to tram 
10,000 pilots within the next two 
years, three air stations are under 
construction at Jacksonville and 
Opa-Locka, Florida, and Corpus 
Chnsti, Texas. Enlisted personnel 
and technicians receive their 
schoolmg at the Naval Establish¬ 
ment at Pensacola, 

Air Corps mechanics, armorers, 
parachute riggers, mstrument spec¬ 
ialists, radio operators, and other 
enlisted men learn about mainten¬ 
ance of an air force at the Technical 
Schools at Chanute Field, Rantoul, 
Illinois, and Lowry Field, Denver, 
Colorado. Others are enrolled in 
seven Army-supervised civilian 
schools. These are the warbird’s 
housekeepers The Army’s 3000 
bombardiers and navigators will be 
tutored at the Pan American Air¬ 
ways school at Miami 

Neither Pan American nor the 
other airlines will step out of char¬ 
acter further, because these carriers 
must bear the brunt of our stepped- 
up commerce if, and when, M-Day 
comes Nearly as busy as the air¬ 
lines are the service planes of the 
Utility branch. Cargo planes, trans¬ 
ports for officers and enlisted per¬ 
sonnel, and ambulance craft ply 
back and forth between bases and 
aircraft carriers on their errands of 
military mission and mercy. New¬ 
est of the transports is the Douglas 
C-47, of which a quantity have been 
ordered for the new parachute imit 
undergoing training in New Jersey. 
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Pratt & Whitney’s 1850-horsepower en- 
rlne. Extended nose facilitates streamlining 


This 1940 has indeed been a mo¬ 
mentous year, but within the com¬ 
ing year we shall witness even a 
more lapid march of aerial prog¬ 
ress Aeronautical research, gene¬ 
sis of airpower, in our N A C A 
laboratories, Naval Aircraft Fac¬ 
tory, Wright Field, and that of the 
aircraft and engine manufacturers. 
IS being extended in the quest of 
new aerial findings and methods for 
exploiting them Most exhaustive of 
research is the actual war-testing 
of our various American proto¬ 
types, and we have already profited 
by experience We have two types 
of leak-proof fuel tanks which are 
far superior to anything known to 
be in service abroad, we have the 
finest aerial armor plates, automatic 
shell cannon, and heavy caliber 
machine guns in the world, we have 
the only fool-proof bombing sight 
America's warplanes, on which 
these accessories and armaments 
are being installed, out-perform by 
far any European War II craft of 
any type or model, and they are 
built to higher specifications stand¬ 
ards and of materials that are 
vastly superior 

Anti-aircraft defenses, with 
which inteiceptor forces should be 
coordinated, are likewise improved, 
particularly the fire-control de¬ 
vices Newest of these is the detec¬ 
tor which utilizes the infra-red ra¬ 
diation given off by airplane en¬ 
gines, and concentrates this diffu¬ 
sion of rays into a visible image on 
a ground screen The range-finder 
and Sperry-Wilson “predictor” au¬ 
tomatically ascertain the altitude, 
speed, and course of the image— 
enemy plane—and the guns are 
fired accordingly. Experiments are 
being conducted with an infra-red 
ray searchlight, which may later 
be used in conjunction with this 
telescope detector. To assist further 
in aerial defense, the Aircraft 


Warning Service has 
been inaugurated to en¬ 
list civilian aid in the 
spotting of enemy 
planes 

It IS highly probable 
that performance of our 
craft will be increased 
more than 10 percent 
during the coming year 
Aerodynamical ad¬ 
vances such as the re¬ 
markable Davis aerofoil 
—used to such advan¬ 
tage on the Consolidated 
B-24 heavy bomber— 
and engineering innova¬ 
tions should make this 
possible The Lockheed 
P-38 is reported to have attained 
the long-sought 500-mile per hour 
mark at this writing, and the limit 
does not appear to be in sight 
It IS not all sunshine, however 
Productive industry is slow getting 
into high gear, perhaps through no 
particular fault of its own The 
machine-tooling bottleneck is still 
seriously narrow, as is also the air¬ 
craft instrument situation Skilled 
tradesmen are not plentiful There 
IS a surprising and unrea.sonable 
lack of Army-Navy air coordina¬ 
tion, despite the efforts being made 
in certain quarters to alleviate this 
condition There is far too much 
politics in defense in general and 
aviation in particular 

But we have surmounted higher 
obstacles We inherit certain im¬ 
ponderable qualities with which 
America alone seems blessed these 
dark days Spirit and morale which 
IS inspired by the heart and feel¬ 
ing of a free people—not the sort 
born of extreme nationalism and 
propaganda ministries—and the 
mechanical heritage of the Ameri¬ 
can youth supply him with the 
finest flying background obtain¬ 
able, our excellent services furnish 
him with the finest training obtain¬ 
able, our industry and engineering 
genius afford him the finest of 
equipment This is the American 
Way On land, sea, or in the air, 
it will be hard to beat 


RUBBER DIE 

Pad UMd With Singl* 

Forming Di« 

By using a flat, thick pad of rubber 
in the fabrication of airplane parts, 
the Douglas Aircraft Co., Inc., has 
been able to lower die cost and 
speed production in line with our 


needs for national defense. 'When 
operating with this rubber pad, 
only one die is used and tooling 
methods are simple The slabs of 
rubber are the largest pieces ever 
designed for commercial applica¬ 
tion by the Goodyear Tire and Rub¬ 
ber Company, weighing approxi¬ 
mately 4000 pounds and measuring 
160 by 57 by 11 inches. This devel¬ 
opment was reported in a recent 
issue of India Rubber World 

In application, the rubber is 
confined within a steel container 
which descends on a lower press 
table where many types of dies may 
be operated simultaneously When 
the sheet metal is laid upon the 
rubber slab and pressure is applied, 
the rubber conforms to the shape 
of the dies, thus forming and 
blanking metal sheets into their 
desired shapes 

The Guerin process, as it is 
known, makes possible an excep¬ 
tionally high strength-weight ratio 
by forming sheet metal quickly in¬ 
to a rigid structural part, eliminat¬ 
ing the need of stiffening members 

DIVE-BOMBER 

The United States Navy is testing 
out a new all-metal Curtiss-Wright 
dive-bomber, the XSB2C-1. Greater 
range, increased machine-gun fire, 
higher speed, heavier bombs, are all 
claimed for this machine, although 
beyond a statement that a 1700 



Jnat after bomb release 


horsepower double-row Cyclone is 
to be employed, no details are 
given. The artist’s drawing hints at 
flaps to retard the dive, wheels 
completely retracted and drawn up 
and sideways into the wing, and 
bomb bays with bombs carried 
horizontally under the belly of the 
fuselage. — A. K. 
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NAZIS’ POOR “GAS”—Gasoline used to power German 
airplanes in general is from 70 to 80 octane rating, equiva¬ 
lent to our standard grades of motor fuel, whereas the 
RAF has aviation grades of gasoline, thus in part account¬ 
ing for the apparent superiority of the British fighters — 
Oil Weekly ,, 

UNBREAKABLE SPECS—Eye-glasses are worn by one 
football player, Thatcher Longstreth of Princeton These 
are of the contact lens type — Visual Digest 

TUNNEL MILEAGE—There are 1539 railroad tunnels in 
this country with an aggregate length of 320 miles—^Notes, 
Association of American Railroads 

WE USE MORE SNUFF—The average person, thinking of 
snufl-taking as a rather ancient habit, will be surprised to 
learn that from a little less than 4,000,000 pounds in 1880, 
production jumped to 41,000,000 pounds in 1929 Nowa¬ 
days, however, snuff is used generally like chewing to¬ 
bacco —U S Department of Agriculture 

QUIETER CARS—About 400 pounds of rubber, in 1009 
rubber parts, are used in the modern streamlined trolley 
car which is built to the specifications of the President’s 
Conference Committee of the street railway industry — 
India Rubber World, September 1, 1940 

GELATIN ENERGY—There is no evidence that gelatin 
cocktails are harmful in themselves, but it is yet to be 
scientifically proved that they do us any good—Dr lago 
Galdston, in Hygeia, October, 1940 

LIGHTNING STRIKES TWICE—Lightning shuck the 
Empire State Building at least 20 times during the period 
between April and October, 1940 Because the building is 
properly grounded no damage resulted —Notes, General 
Electric Company 

SMALLER THAN BACTERIA—It would take something 
more than 5,300,000,000,000,000 smallpox viruses to weigh 
one ounce —Dr Thomas M Rivers, Rockefeller Institute 
for Medical Research 

ACRES OF RAILROADS—Approximately 4,000,000 acres 
of land, equal to about one sixth of the area of Indiana, are 
used by the American railroads for rights-of-way, yards, 
shops, station grounds, and other transportation purposes 
—Notes, Association of American Railroads 

NITRATES—Preliminary results of an experiment at 
Woollongbar Experiment Farm have shown that, follow¬ 
ing a short fallow, the nitrate nitrogen content of the soil 
IS considerably increased. Half of the experimental plots 
were fallowed for about two months, the other half re¬ 
maining under pasture Analysis at the end of the above 
period showed that the plots under pasture contained an 
average of 4.5 parts per million of nitrate nitrogen while 
the fallowed plots averaged 60 parts per million.—The 
Agricultural Gazette of New South Wales 

HIGHEST TEMPERATURE—’The highest man-made 
temperature on record—18,000 degrees, Fahrenheit—has 
been produced by Dr, C. Guy Suits Thl.« is twice the 
temperature of the Sun’s surface.—Notes, General Electric 
Company. 

PHYSICALLY UNFIT—Approximately one third of the 
men examined for World 'War service, reports Dr. W S 
Leathers of Vanderbilt University School of Medicine, 
were physically unfit for military duty — Science Service, 
October 8, 1940. 



HELIUM—More than 100,000,000 cubic feet of helium 
have been produced at the U S government’s plant, only 
one in the world, in 11 years of operation That quantity 
IS sufficient to inflate nearly 20 monster airships, such as 
the ill-fated Macon and Akron —Science Service 

FAST WINGS—Hummingbirds’ wings beat 75 times a 
second in flying and 55 times a second when the bird is 
hovering The bird’s flight i caches a .speed of nearly 50 
miles an hour—Dr Winsor M Tyler, Smithsonian Insti¬ 
tution 

RESEARCH PAYS—A suivey made by Dr Karl Compton, 
Chairman of the Advisory Committee on Scientific Re¬ 
search of the National Association of Manufacturers, 
showed that out of 188 companies covered in the survey, 
10 companies spend more than 10 percent of their gross 
income on research, while the average spent is about 2 
percent Leaders in research at the present time are 
manufacturers in the aviation industry— Journal of Ap¬ 
plied Physics, Septembei, 1940 

1000 WELLS PER MONTH—More than 1000 wells are 
drilled each month in the United States in seeking oil 
These are from a few hundred feet to more than two miles 
deep and run in cost up to $250,000 —Oil and Gas Journal 

TONS OF DUST—Dust storms carry tremendous amounts 
of material It has been calculated that during some of 
these storms 126,000 tons of dust per cubic mile of air is 
lifted and carried by the wind —Blackwelder and Barrows 
“Elements Of Geology ” 

RAYON TIRES—Rayon cord tires have given as much as 
30 times the mileage of ordinary cotton cord tires in special 
tests under extreme conditions In one overloaded, high¬ 
speed run in a hot country, rayon tires lasted 80,000 miles 
while ordinary tires wore out in 3000 —William H Brad¬ 
shaw, E. I Du Pont de Nemours & Company, Inc 

INCUBATION—Both the Egyptians and the Chinese knew 
how to hatch chicks artificially more than two thousand 
years ago, using crude equipment and laborious methods 
—Clip Sheet No 1158, U S Department of Agriculture 

SILVER S’TERILIZES—Silver as a sterilizing agent for 
drinking water may be used in the ratio of one part of 
silver in 10 to 20 million pai'ts of water to render the water 
safe for human consumption. The cost would be but $2 to 
$4 per million gallons of water—Dr Alexander Goetz, 
California Institute of Technology. 

FOREST RED—Green fields and forests emit a ghostly 
red light. Though this is invisible to human eyes except 
with special instruments, it is of fundamental significance 
in the study of the basic physical process of life on earth.— 
Drs. E. D. McAlister and Jack Myers, Smithsonian Insti¬ 
tution 
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Government-Mode Addicts 

The Federal Alcohol Administration Still 
Follows on Ancient Tradition — Blindly 

YANDELL HENDERSON. Ph.D. 


N the United States now the num¬ 
ber of alcoholic addicts—the 
men each of whom consumes a 
quart bottle of whiskey, or more, 
every day—is quite constant, and 
quite constant, also, so far as can 
estimated, is the number m each 
of our 48 states In each the number 
of new addicts produced each year 
balances closely the number that 
die. In nearly every one of the 48 
the system of liquor control differs 
in some details from that of every 
other state Yet these 48 supposedly 
differing experiments produce no 
appreciable differences in results 
Evidently, then, there is some fun¬ 
damental factor that is the same m 
all these experiments, and that 
dominates the results in all some 
factor that prevails throughout the 
entire nation, and reduces all the 
48 experiments to one That factor 
is the high "proof,” or alcoholic 
content, of our distilled spirits, 
chiefly whiskey, which is the same 
throughout the nation The Federal 
government alone controls that 
factor. 

Under Prohibition even the 
weakest liquors were forbidden 
Under the system to which we have 
reverted, and which is now main¬ 
tained by the Federal government, 
distilled liquors of low or even 
moderate strength are virtually 
prohibited and only those of high 
alcoholic content are permitted to 
be labeled and sold as whiskey and 
other distilled liquors The under¬ 
lying idea IS that it is the duty of 
the United States government, 
through its supervision of inter¬ 
state commerce, to guarantee the 
quality and quantity of all foods and 
drugs. It is held that the American 
citizen should receive full value for 
hia money, whether he spends it for 
a can of tomatoes, a bottle of medi¬ 
cine, or a bottle of whiskey Ac¬ 
cordingly, we have not only the 
Federal Food and Drugs Adminis¬ 
tration, but also the Federal Al¬ 
cohol Administration; and under 


the regulations which this Admin¬ 
istration IS authorized to make and 
enforce, no liquor of a strength be¬ 
low 80 proof—or 40 percent of al¬ 
cohol by volume—can be labeled 
or sold m the United States as whis¬ 
key, gin, rum, or brandy In 48 
states all kinds of experiments and 
efforts in endless variety are made 
to ameliorate what Lloyd George, 
its greatest ameliorator in England, 
called the “drmk trouble;” and all 
are effectively counteracted by the 
Federal government, by its main¬ 
tenance of this high proof require¬ 
ment. 

H ow this condition came about is 
briefly as follows. In Colonial 
days our ancestors on the Atlantic 
Coast drank rum made from East 
Indian sugar or molasses But, when 
they moved west of the Allegheny 
Mountains, the difficulty and ex¬ 
pense of transportation promoted 
the development of a local distilling 
industry that made use of gram— 
chiefly Indian com. When President 
Washington appointed Alexander 
Hamilton as the first Secretary of 
the Treasury, and Hamilton began 
to repair the almost bankrupt 
treasury, he looked about for 
sources of federal revenue He 
established a tariff on imports and 
by act of Congress laid a tax of 10 
cents a gallon on whiskey There¬ 
upon the Whiskey Rebellion broke 
out in western Pennsylvania; and 
President Washington used the 
armed forces of the Government for 
the first time under the Constity- 
tion to suppress it. 

The excise men then collected a 
part of the tax, but the distillers 
evaded a part Alcohol costs little 
to make; but water is still cheaper, 
and two gallons of whiskey were 
easily diluted to three. There were 
few chemists to analyze the liquor 
and determine its concentration of 
alcohol. It was sufficient as a test 
of alcoholic content to moisten gun 
powder with the liquor, and try to 


light it. If the content of alcohol 
was high enough, and the content 
of water low enough, to permit the 
powder to burn, that was “proof,” 
or “100 proof.” If the moist pow¬ 
der would not burn, the liquor was 
“below proof.” 

To meet this practice, the Gov¬ 
ernment applied a measure that 
stopped the loss of revenue due to 
watering, and made 100-proof 
whiskey—that is 50 percent of al¬ 
cohol by volume—the standard 
American liquor. It thereby did 
more than any other factor m 
American life to mamtain for 150 
years a steady production and re¬ 
production of alcoholic addicts. The 
law specified the same tax “on each 
proof gallon or wine gallon below 
proof.” The distiller could dilute 
his liquor, but if he did he must 
pay the same tax on the water that 
he added to the barrel that he did 
on the origmal contents of the bar¬ 
rel. 

Now the term “wine gallon” has 
nothing to do with wine. The first 
distillate from a primitive pot still 
was a liquor low in alcohol and 
was called “low wines ” It was re¬ 
distilled to produce a liquor higher 
m alcohol and called "high wines.” 
Hence the expressions “wine gal¬ 
lon” and “proof gallon,” which are 
both just a gallon in volume, but of 
different alcoholic content, and 
hence the practice of the Govern¬ 
ment of basing the federal excise 
on the “proof gallon” and taxing a 
“wine gallon” at the same rate, 
which has served effectively—and 
unfortunately—to hold American 
liquor up to high degrees of proof 
ever smce. Even when it was al¬ 
lowed that, after the tax was paid, 
the liquor might be diluted to 80 
proof—40 percent of alcohol—the 
idea persisted in the popular mind 
that whiskey, to be whiskey, must 
be of high proof—as it is to the 
present day. 

History records several cases in 
which entire nations have within a 
few years developed a wide-spread 
addiction to extreme degrees of al¬ 
coholism. In all such cases the 
cause has been the introduction 
into popular consumption of high 
proof spirits with low taxes, or none. 
This occurred in England in the 
reign of Queen Anne. England was 
at war with Prance, and was allied 
with Holland So French wines 
were so far as possible excluded, 
and “Hollands,” or gin, was favored 
as a sign of patriotism. Even when 
a low tax was imposed, it was 
largely evaded by smuggling. As a 
result, habitual drunkenness be- 
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came appallingly general. The 
cause and condition were shown by 
a popular sign on an inn in a poor 
district; “Drunk lor a penny; dead 
drunk lor two pence; clean straw” 
(m which to sleep it off) “lor 
nothing.” And generations ol higher 
taxation and strict control only 
gradually overcame the general m- 
temperance ol the Elngllsh people: 
indeed, it lasted down to 
the War ol 1014-1918. 

II a low price and high 
alcoholic content tend to 
promote intemperance, 
there is equally strong 
evidence that high price 
and lower alcoholic con¬ 
tent tend strongly to 
decrease intemperance. 
Lloyd-George, as Min¬ 
ister ol Munitions, in 
1915 found that heavy 
drinking by the workers 
mterfered with the 
production ol muni¬ 
tions. Accordingly, by 
act ol Parliament, the 
distillers were allowed 
to dilute spints much 
more than 

and the taxes were ad¬ 
justed so as to make it 
profitable for them to do 
so As an outcome, “The 
weekly average of con¬ 
victions for drunkenness 
in England and Wales, which in 
1913 were 3482, had, by the first 
part of 1917, fallen to 929.” And 
the same general policy has been 
continued ever smce, with the re- 
sult^ as Lloyd-George reports in his 
Memoirs and others confirm, “Brit¬ 
ain today is a much more sober 
country than it has ever been in 
my memory.” Government reports 
show that convictions lor drunk¬ 
enness per 10,000 of the population 
in 1938 were only 23 percent ol 
those in 1913. 

In recent years the tax on liquor 
lor consumption in England has 
been about $13 per American proof 
gallon; contrasting with about $3 
a gallon lor federal and state taxes 
together in this country. But this 
high British tax has been compen¬ 
sated to some extent lor both pro¬ 
ducer and consumer by the allow¬ 
ance of a degree of dilution that 
makes “Scotch” m England a milder- 
drink than “Scotch" in America, 
where it must meet our taxes and 
required concentration. Under the 
British taxes and concentration the 
distillers make a satisfactory profit; 
the connuners are satisfied with 
their distinctly milder liqumr; and 
the American visitor, fining that 


he can drink more than at home 
without serious effects, concludes 
that “it must be the climate.” The 
benefit is further enhanced by the 
fact that “Scotch” is always further 
diluted with “soda” by the drink¬ 
ers; it is almost never drtink 
“straight,” as is often the case with 
those in America—especially auto- 
mobilists—who drink American 


whiskey dmect from the bottle. 

Thus in Britain a high tax rate 
and a large legal degree of dilution 
have made it to the interest ol the 
distilling trade to decrease the m- 
toxicating quality ol their product 
and thereby to decrease to a more 
than proportional extent the evils 
associated with it. In America, on 
the contrary, the system has always 
been one of low taxes, cheap liquor, 
and high alcohohc content- a sys¬ 
tem under which the distillmg m- 
dustry has found little mcentive to 
develop a market for lower proof 
liquors Yet it is quite certain that, 
until the federal government ad¬ 
justs Its taxes upward and the per¬ 
missible degree ol concentration 
downward, so that it will be to the 
financial advantage ol the industry 
to offer and advertise lower proof 
liquors at prices that will contrast 
favorably per gram of alcohol with 
those of higher proof, the produc¬ 
tion of alcoholic addicts and other 
evils will not be lessened: no mat¬ 
ter what the 48 states may do. 

Even this is not the whole story 
of American maladjustment in 
liquor control. There is another im¬ 
portant rtem* the bootlegger One 
of the arguments adduced m sup¬ 


port of low taxes on proof spints is 
that higher taxes have always 
tended to promote the manufacture 
and sale ol illicit liquor The gov¬ 
ernment needs all the revenue it 
can get from the excise on spirits. 
It makes strenuous efforts to dis¬ 
cover and suppress the moonshiner, 
the bootlegger, and the smuggler. 
Yet, at the same time, by its unwise 
system, it has promoted 
the very conditions that 
it wishes to suppress It 
habitually penalizes the 
legal liquor industry m 
its competition with the 
bootleggers. It forbids 
the legal manufacturer 
and dealer to sell any 
liquor below 80 proof, 
while the ilhcit manu¬ 
facturer and dealer can, 
and does, dilute his 
liquor to any extent that 
his market will tolerate, 
which IS commonly be¬ 
tween 60 and 70 proof: 
rarely higher. And the 
fact that illicit liquor is 
commonly diluted to 70 
or below is decisive evi¬ 
dence that Americans 
are like Englishmen in 
that whiskey below 80 
proof would be accep¬ 
table What 70 proof is 
on the tongue is shown 
by comparing our 70 proof bootleg 
liquor with cocktails, for 35 percent 
of alcohol, or 70 proof, is the 
strength of a diy Martini, and this, 
by the way, is about the highest 
concentration that can be taken 
habitually without destroying the 
mucosa of the stomach No one can 
fairly complam that he gets “no 
kick” from a 70 proof drink 

Editor’s Note: Professor Hender¬ 
son’s special competence to write 
on the subject dealt with above 
arises from the fact that he is an 
outstanding scientist and that one 
of his special fields of research long 
has been the physiological and so¬ 
cial aspects of the liquor problem. 
Others are physiology of the cir¬ 
culation, bio-chemistry of respira¬ 
tion, and pharmacology of gases. 
He was one of the organizers of the 
Chemical Warfare Service, is the 
author of a book on industrial poi¬ 
sons, entitled "Noxious Gases,” de¬ 
termined the standard of ventila¬ 
tion for the Holland Tunnels, and 
was the scientific authority on 
whose advice Congress legalized 3.2 
beer at non-intoxicating under 
Prohibition. 

For a fuller discussion of the 
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subject of the above article see a 
paper by the same author, in the 
new Quarterly Journal of Studies 
in Alcohol, Vol l,Page l.Yale Uni¬ 
versity Press, 1940 

• • • 

RADIO KNIVES 

War Caiualti»s 
May Bsnefit 

Medical science has made such 
great strides since the World War 
that already we hear of the use of 
new techniques in the treatment of 
wounded in the present war Re¬ 
cently, at a meeting of the Military 
Surgeons of the United States, Col 
Gxistavus H, Blech suggested that 
American Army Surgeons will in 
future use radio-knives on army 
wounded instead of scissors and 
scalpel This method is particularly 
advantageous for wounds of the 
extremities 

“I am sure,” Col Blech said, “that 
in the light of recent experience 
we should not only provide regi¬ 
mental surgeons with adequate 
surgical equipment but simplify 
the scheme of organization for field 
service by having fewer units but 
those to be staffed and equipped 
for all surgical operations permis¬ 
sible in the zones of combat ” 

NERVOUS 

Faulty Sugar Chemistry 
May Cause Mental Diseases 

Faulty sugar chemistry in the 
body may be one cause of mental 
and nervous diseases. Dr G Wilse 
Robinson, Jr , and Dr Prior Shel¬ 
ton, of Kansas City, Missouri, re¬ 
cently reported in The Journal of 
the American Medical Association 
Patients on the verge of a nervous 
or mental breakdown might, there¬ 
fore, be helped by treatment of 
such a condition 

Signs of sugar disturbance that 
could be considered diabetes were 
discovered by these doctors in a 
high percentage of patients when 
first admitted to a hospital for 
mental disease From one third to 
nearly two thirds of the patients 
appeared from the tests to have 
diabetes The patients were suffer¬ 
ing from all types of mental and 
nervous diseases, including alco¬ 
holism. Tests on these patients sev¬ 
eral weeks after they entered the 
hospital showed normal sugar 
chenustry in one fourth to one half 
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of the group, although only one 
patient was given treatment for 
diabetes. 

From their studies, the doctors 
conclude that faulty handling of 
sugars and starches is common in 
nervous and mental patients and 
that it may be a cause of the ab¬ 
normal nervous and mental con¬ 
dition 

SIDE VISION 

Eyasight Maosurlng Davica 
Datacta Unaoie Motorists 

A DEVICE developed by the Ameri¬ 
can Optical Company detects faulty 
side vision For safe driving, one 
should be able to see a moving ob¬ 



ject at an angle of 90 degrees while 
his eyes are looking directly ahead 
The perimeter instrument shown 
in our illustration measures ac¬ 
curately the entire field of vision. 
It also is used in the diagnosis of 
eye and brain diseases. 

PINK ELEPHANTS 

So It Wasn't Primarily 
Tha Drinking 

Alcohol is “not the prmcipal fac¬ 
tor in the production of deliriugi 
tremens,” three Providence, R I., 
physicians, Dr. Hugh E. Kiene, Dr. 
Robert J. Streitwieser, and Dr. 
Himon Miller, seem to have proved 
in experiments reported in The 
Journal of the American Medical 
Association, as reported by Science 
Service 

Vitamin Bj banished the pink 
elephants in short order, twice as 
fast as usual, even though the 
patients m their experiment con¬ 
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tinued to drink a quart of whisky 
daily. These five patients were see¬ 
ing every animal in the Barnum 
and Bailey outfit, according to one 
of them, when admitted to the hos¬ 
pital They recovered, on the aver¬ 
age, in 2 4 days on a treatment of 
large doses of vitamin B^, plus a 
drink of four ounces of bonded rye 
whisky every three hours, day and 
night. 

Signs of kidney irritation in two 
of the patients disappeared within 
three days under the vitamin treat¬ 
ment, even though the patients 
were continuing their daily quart 
of whisky—from which the physi¬ 
cians concluded that vitamin B, 
acted directly on the kidneys in 
such a wa> as to indicate probable 
curative powers 

The fact that recovery from acute 
symptoms of delirium tremens oc¬ 
curred practically twice as fast 
when vitamin B, was injected into 
the patients' veins, even in the 
presence of continuous drinking, 
indicates, the Providence physi¬ 
cians state, that the cause of the 
condition is primarily a deficiency 
of the vitamin in the presence of a 
deranged sugar-starch chemistry in 
the body 

Reason for the vitamin deficiency 
which brings on the pink elephants 
IS the fact that the person who gets 
delirium tremens has a habit of 
failing to “stop for adequate dietary 
foods in his alcoholic meanderings 
after the first 12 hours ” 

PROMISE 

New Synthetic Cleansing Agents 
Threcrten Germs 

Discovery of the germ-stopping 
power of modern synthetic soaps 
and shampoos may provide scien¬ 
tists with a new class of chemical 
weapons against disease, including 
tooth decay, according to Science 
Service Experiments in this direc¬ 
tion are now under way at the 
University of Chicago, by Dr Ben¬ 
jamin F Miller and Dr. Zelma 
Baker 

Three of the cleansing agents, 
with the trade names Damol, 
Emulsol-605. and Emulsol-606, are 
relatively non-poisonous and non- 
irritatmg to mice and rabbits They 
stop the growth of germs in the 
test tube Their protective action 
towards experimentally induced 
germ diseases is now being in¬ 
vestigated. 

One of the cleansing compounds, 
Zephiran, is being tried as an anti¬ 
tooth decay weapon The germ- 
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killing power of this substance was 
announced by Prof. G Domagk, of 
Germany, the man who gave sul¬ 
fanilamide to the world. Trials of 
Zephiran by the Chicago scientists 
showed that it promises to fight 
tooth decay in two ways by killing 
germs and by stopping production 
of lactic acid which, in high con¬ 
centration, can destroy tooth en¬ 
amel 2 md thus give decay a chance 
to start. 

The new cleansing agents were 
developed to meet various special 
demands of industry More than 
1000 of them have been patented 
within the past decade They have 
long, chemical names Zephiran, 
for example, is alkyl dimethyl 
benzyl ammonium chloride An¬ 
other, with the trade name of a 
much advertised shampoo [Drene 
—Ed I IS triethanolamine lauryl 
sulfate One of them is sulfonated 
castor oil 


RISE 

Dangers From Hormones 
In Some Cosmetics 

Dancers besides the possible de¬ 
velopment of cancer may result 
from indiscriminate use of sex hor¬ 
mones and vitamins in cosmetics. 
Dr Joseph Eller and Shirley Wolff, 
of New York City, warn in a report 
in the Journal of the American 
Medical Association Dr Eller 
and associates point out that a com¬ 
mercial face cream containing a fe¬ 
male sex hormone produced cancer 
in animals as well as other pro¬ 
found changes when applied on the 
skin m one fifth of the amount rec¬ 
ommended for daily use by women 


SOFT CORNS 

Oparotion on To« May Be Needed 

A BONE-CUTTING operation for re¬ 
lief of soft corns has been devised 
by Dr H B Macey, of the Mayo 
Clinic The anatomy of the fourth 
and fifth toes make ideal conditions 
for the development of pressure on 
a bony prommence which leads to 
callus formation, Dr. Macey ex¬ 
plains Soft corns, situated be¬ 
tween the toes, generally between 
the fourth and fifth, are calluses 
Their softness arises from their 
confinement between the toes and 
the associated moisture of the feet 
One of the bones of the fourth 
toe often ends with a bony prom¬ 
inence or bump pointing toward 


the fifth toe The opposite bone 
of this toe may also have a prom¬ 
inence Short, narrow-toed, for¬ 
ward-pitching shoes may cause one 
if not both of these bony prom¬ 
inences to press on the flesh be¬ 
tween, with a callus resulting 

To relieve the condition, the 
prominent portion of the bone of 
either toe may be removed by 
operation The prominence must 
be removed smoothly and cleanly 
so that no sharp points are left to 
cause further trouble — Science 
Service 

ARCH SUPPORTS 

Sclantificolly Correct 
Made of Plastic 

Lightweight and sanitary arch 
supports designed for foot comfort 
and scientific precision in correct¬ 
ing ailing feet won a major award 
in the Scientific group of the Fifth 
Annual Modern Plastics Competi¬ 
tion sponsored by Modern Plastics 
Magazine 

Designed by S Sydney of the 
National Foot Appliance Labora¬ 
tory, New York, these arch sup- 



PUstic arch aapporta, shaped 
over platter of Paris impres¬ 
sions, can be made In any type, 
or with metatarsal combination 

ports are made from a plaster of 
Pans impression of the foot as tak¬ 
en in the practitioner's office of the 
physician or chiropodist (podia- 
.trist). Sheets of Tenite II are 
molded by Insulation Manufactur¬ 
ing Company and from these sheets 
pieces are cut to size. Under heat 
and pressure they are shaped into 
supports that are odorless; low con¬ 
ductors of heat; resistant to dis¬ 
coloration, tarnish, stains, and 
moisture; and that do not warp.- 


Any type of arch support can be 
made by this method 

People allergic to steel or leather 
will find these plastic arch supports 
to be the solution to their prob¬ 
lems of irritation and skin disor¬ 
ders Smooth and pleasant to the 
touch, the surface will not tear 
sheer hose 

LOWER MORTALITY 

From Intestinal 
Ailmeiit 

Intestinal obstruction has long 
been one of the most serious dis¬ 
orders of the digestive organs, with 
a mortality rate which has re¬ 
mained at approximately 40 per¬ 
cent for more than 50 years Today, 
however, says Dr William Osier 
Abbott, of the University of Penn¬ 
sylvania Medical School, marked 
success in treating this condition is 
being achieved through a variety 
of ingenious new methods, and 
mortality rates in several large 
hospitals have fallen to 7J and 11 
percent 

SURGICAL RAYS 

Ultra-Violet Lamp 
Aids in Cataract Surgery 

Here’s good news for persons 
slowly going blind from cataracts. 
Greater efficiency in cataract sur¬ 
gery has been made possible by the 
development of a new ultra-violet 
lamp for use in cataract cases where 
the diseased lens of the eye has to 
be removed by operation 

The new lamp, developed by the 
American Optical Company in col¬ 
laboration with Dr Eliott B 
Hague, noted eye specialist, is the 
first one designed exclusively for 
cataract surgery It provides the 
greatest source of fluorescing ul¬ 
tra-violet now available for cata¬ 
ract operations, which comprise 
approximately 25 percent of all 
eye operations. 

The lamp projects a full beam 
of ultra-violet light of maximum 
intensity at 3650 Angstrom units 
Directed into the eye, this light 
causes the crystalline lens to fluor¬ 
esce. As a result, the lens becomes 
brilliantly visible, a distinct help 
in cataract surgery Furthermore, 
the lamp insures total extraction 
of the lens as any remnants, which 
may later cause trouble, are easily 
located because of their fluores¬ 
cence, and extracted. 
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Wkat Is On Venus? 


Newest Evidence Hints Venus is Clothed In 
Dense Clouds of Polyoxymethelene Hydrates 


HENRY NORRIS RUSSELL, Ph.D. 

Chnlrmnn of th« DopertmiDt of Astronomy end Otreetor of tho Ob- 
Wilson Observatory of the Camefte Institution of Woshlnfton 


V ENUS —the most conspicuous of 
the planets—Is in many ways 
the most disappomtmg to the as¬ 
tronomer. The casual visitor to an 
observatory, enjoying a daytime 
telescopic view of the planet near 
the time of its greatest brightness, 
is likely to exclaim with delight at 
its brilliance, its whiteness, its 
crescent phase If he is a little 
more sophisticated, he may notice 
the beautiful gradation of light 
between the limb and the termi¬ 
nator. The experienced planetary 
observer looks at the same view 
with something very like despair 
The surface is white, smooth, and 
usually altogether featureless, ex¬ 
cept for the diminution in bright¬ 
ness resulting from the increasing 
obliquity of incidence of the Sun’s 
rays 

Faint and fugitive markings have 
often been reported by visual ob¬ 
servers More contrast is shown on 
photographs made with ultra-vio¬ 
let light, as Ross showed in 1928, 
but, even then, the difference in 
brightness between the lightest 
and darkest spots is only about 25 
percent These markings change 
radically from one night to the 
next, and are obviously phenom¬ 
ena belonging to the planet’s at¬ 
mosphere, and not to a permanent 
surface. 

When the planet is very nearly 
in line between us and the Sun, so 
that her apparent crescent is re¬ 
duced to a mere hairline of light, a 
strange thing happeris We might 
expect this line to extend over a 
semi-circle, fading out to nothing 
at the ends, but, when the sky is 
clear, it has been seen many times 
to extend over more than a semi¬ 
circle. This obviously could not 
happen on a bare spherical body 
like the Moon. It must be due to 
twilight—the illuminated atmo¬ 
sphere visible beyond the place 
where the sunlight grazes the sur¬ 
face itself Indeed, when Venus is 


withm a degree or so of the Sun— 
which happens rarely—she has 
been observed on several occasions 
as a luminous ring—the sunlit at¬ 
mosphere being in sight all around 
the dark face. 

From the amount of the exten¬ 
sion of the horns, it is possible to 
calculate the height above the 
planet’s surface to which the visi¬ 
ble sunlit atmosphere extends, 
and this comes out only a little 
more than one mile This is, how¬ 
ever, not the full height of the at¬ 
mosphere, but that of a hazy layer, 
which IS so brightly lighted by the 
Sun's rays that it can be seen 
through the brilliantly illuminated 
foreground of our own atmosphere, 
close to the Sun. 

When Venus can be observed on 
a dark sky, 20 degrees or so 
from the Sun, and yet appears as 
a narrow crescent, we might ex¬ 
pect the twilight effects to be more 
extensive. Something of the sort 
was recorded by Schroeter, an en¬ 
thusiastic observer at the end of 
the 18th Century, and his observa¬ 
tions appear never to have been 
repeated with modern telescopes. 
Here is a nice problem for an ama¬ 
teur—^provided that he has an m- 
strument of considerable size with 
a field free from scattered light, 
and lives where the air is, at least 
sometimes, transparently clear. 

»HE reflecting power of the sur- 
*face is high—about 50 percent. 
When allowance is made for the 
changing distance from the Earth, 
it is found that the diminution of 
brightness with phase, from full 
to half to crescent, is much smaller 
than for the Moon. This shows that 
the surface is relatively smooth. A 
study by Gerasimovic shows that 
these two things can be satisfac¬ 
torily explained if the surface is 
covered by clouds or fog—consist¬ 
ing (like terrestrial clouds) of par¬ 
ticles larger than the wavelength 


of light, but can not be accounted 
for by reflection from a solid sur¬ 
face or from a thick layer of cloud¬ 
less gas. 

The rotation period of Venus is 
still unknown, except that we are 
sure that it must be long. The 
markings change so much from 
night to night that they can not 
be followed; and observations for 
radial velocity, which alone suffice 
to reveal rotation for all the planets 
from Mars to Neptune, show here 
only that the motion is too slow to 
measure It appears certain, how¬ 
ever, that Venus does not keep the 
same side turned permanently 
toward the Sun. Radiometric mea¬ 
sures at Mt. Wilson and Flagstaff 
show that the dark side of the 
planet radiates considerable heat; 
but, if It was always dark, it would 
be very cold. It is probable that 
the planet’s “day” is several weeks 
long by our reckoning. 

Evidence regarding the composi¬ 
tion of the atmosphere can be ob¬ 
tained only with the spectroscope— 
and our powers of analysis are se¬ 
riously restricted in the case of a 
cool body like this We must ob¬ 
serve through our own atmosphere 
—which cuts off all the ultra-violet 
except a beggarly part near the visi¬ 
ble region. All the really strong 
absorption bands of the familiar 
gases lie in the inaccessible part of 
the spectrum For a few of these 
there are feebly absorbed bands in 
the observable part of the spec¬ 
trum, demanding many thousands 
of times more material to produce 
than the others, but for many of 
the best-known gases—for exam¬ 
ple, hydrogen, mtrogen, carbon 
monoxide, helium, neon, and argon 
—there is no accessible absorption 
at all, and we cannot detect them 
The exceptions fortunately include 
just the constituents which are of 
the most general Interest—oxygen, 
water vapor, and carbon dioxide 

The first two of these are present 
in our own atmosphere, and disturb 
observations of the planets seri¬ 
ously, but the difficulties, though 
troublesome, can be surmounted. 
Venus, with her great surface 
brightness, is the most favorable of 
all the planets for such a test. Yet 
the observations of St. John and 
Nicholson, at Mt. Wilson, failed to 
detert any observable absorption 
by either. For oxygen, the test is 
sensitive, and the observers con¬ 
clude that the amount above the 
surface of Venus must be less tium 
a thousandth part of that In our 
atmosphere. 'The test for wa^ 
vapor is much less delicate, and an 
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amount much less than a tenth of 
that on Earth (above a mile-high 
mountain in weather) would 
have escaped detection. 

Carbon dioxide, however, gives 
bands in the infra-red, discovered 
by Adams and Dunham, which, 
though not very strong, indicate 
that the amount of this gas above 
the planet’s surface is equivalent to 
a layer about a mile thick, at stand¬ 
ard temperature and pressure— 
about 400 times more than here. 

On Earth, however, carbon di¬ 
oxide is continually being removed 
from the air by the growth of 
plants, which use the carbon in 
buildmg their own substance, and 
turn back the oxygen. On a lifeless 
world, we might expect to find far 
more carbon dioxide, and little or 
no oxygen, so that this is no puzzle. 
But the absence of water is hard 
to account for. The sunlit side of 
Venus must be hot, especially as 
the carbon dioxide in the atmo¬ 
sphere must serve as a very effi¬ 
cient heat trap; and it appears 
probable that the temperature of 
the planet’s visible surface is not 
far below the boiling point of water, 
or higher. The solid surface below 
the visible clouds or haze must be 
still hotter. If there were oceans 
on Venus, or any considerable, 
though smaller, quantity of water, 
Its evaporation would saturate the 
atmosphere with moisture, and 
cause the appearance of water- 
vapor absorptions in the spectrum, 
much stronger than those produced 
by the Earth’s atmosphere. 

Venus IS so nearly a twin of the 
Earth in size and mass that it is 
very hard to understand how she 
could have practically no water, 
while our planet is almost droivned 
in it. No satisfactory explanation 
has yet been suggested, yet the 
train of evidence which has just 
been sketched is so strong that we 
appear, at present, to have to ac¬ 
cept it as a fact 

But if there is no water on Venus 
—or practically none—what pro¬ 
duces the great veil of whitish 
clouds which covers her whole vis¬ 
ible surface? A very interesting 
suggestion has just been made by 
Wildt, pointing out possibilities 
which would never have been 
thought of by astronomers leas fa¬ 
miliar with chemistry. 

Start with the assumption that 
the atmosphere of Venus, long ago, 
contained a great deal of carbon 
dioxide (it is still there), a small 
amount of water vapor (for the 
reasons just stated), and little or 
no oxygen. The temperature of 
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the surface was, and is, high 
enough to make the appearance of 
life very improbable. The surface 
of the planet, if of composition like 
terrestrial rocks, would contam 
partially oxidized (ferrous) com¬ 
pounds of iron, and these, if there 
was any water present, would 
undergo weathering and exhaust 


i 


A photorraph of Venus, made 
by Harold A. Lower, using a 
smaU telescope as a camera. 
Many are surprised, on ibeir 
first view of Venus through tele¬ 
scope or opera glass, to discover 
that Its disk Is not round but 
shows phases, as does the Moon. 
Indeed, there are persons who 
claim they can even see the half¬ 
moon appearance of Venus with 
the unaided eye (the smallest 
glass renders the phases clearly 
visible). Perhaps the fact that 
such persons know what to look 
for to some extent influences this 
belief. Galileo was the first of 
record, however, to have seen 
them, using his first telescope. 
Copernicus had predicted them 

from the atmosphere what little 
oxygen remained, leaving the car¬ 
bon dioxide and water vapor. 

These gases, when exposed to 
short-wave ultra-violet light, enter 
into the reaction 

COj + H ,0 =CH 30 -f- O 3 
forming formaldehyde and free 
oxygen. The considerable amount 
of energy required is furnished by 
the light 

Formaldehyde, while reactive 
chemically in many ways, is highly 
resistant to attack by oxygen. 
Hence it is possible that, while the 
oxygen is used up by further rock 
weathering, the atmosphere may 
contain steadily increasing quan¬ 
tities of formaldehyde gas If so, 
Venus would be a very poor place 
for men in some hypothetical 
“space ship” to land, they would be 
poisoned at once. 

But a test of this hypothesis is 
available. Formaldehyde exerts a 
very powerful absorption upon 
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ultra-violet light, producing a sys¬ 
tem of bands extending up to 
X3600 — that is, well into the 
spectral region which we can ob¬ 
serve through our atmosphere Dr. 
Wildt, during a recent stay at the 
McDonald Observatory, obtamed a 
series of ultra-violet spectra of 
Venus, and of the Moon for com¬ 
parison. Careful comparison of the 
two showed not the shghtest differ¬ 
ence in the spectra of the light re¬ 
flected from the two bodies. If 
there had been an amount of for¬ 
maldehyde in Venus’ atmosphere 
enough to make a layer of the gas 
a quarter of an inch thick, under 
standard conditions, its absorption 
could have been observed. 

One would think, then, that this 
theory must be abandoned, but here 
is where more chemistry comes m 
Formaldehyde has unsaturated 
molecules, which have a strong 
tendency to link themselves up 
into long chains—indeed, this 
makes it an important raw material 
for the production of some com¬ 
mercial plastics Even in the pure 
state, it condenses into a solid white 
mass—probably consisting of a 
complex mess of longer and shorter 
chains Water-vapor catalyzes the 
reaction If a small amount of it 
is injected into absolutely dry for¬ 
maldehyde gas, the reaction vessel 
IS instantly filled with a dense white 
cloud of finely divided solid parti¬ 
cles If heated hot enough these 
polymerized hydrates are dissoci¬ 
ated into their constituents; but this 
requires a temperature of about 200 
degrees Centigrade At the tem¬ 
perature which probably prevails 
on Venus’ surface, there would be 
little decomposition—which may 
account for the absence of the for¬ 
maldehyde bands in the spectrum 
It seems, then, to be quite pos¬ 
sible that the very absence of abun¬ 
dant water from the planet’s sur¬ 
face—if in presence of abundant 
carbon dioxide—may lead to the 
production of white clouds on its 
atmosphere, and the precipitation 
of white polymeric compounds on 
its surface, and so account for its 
telescopic appearance 

Dr. Wildt presents this reasoning 
tentatively, as a possible explana¬ 
tion. It is very interesting to see 
how results obtained by chemists, 
with not the slightest thought of 
application outside their own sci¬ 
ence, and published in journals that 
not one astronomer in a hundred 
thinks of reading, may, years after¬ 
ward, offer a clue to an outstanding 
astronomical puzzle — Princeton, 
October 2, 1940 
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Piotecting Gasoline Tanks 

Principles cmd Practice In Development 
of Bullet-Proof Tanks for Airplanes 


ALEXANDER KLEMIN 



W HEN the Army Air Corps an¬ 
nounced a few months ago 
that It had secured a leak-proof or 
bullet-proof gasoline tank, old 
timers m aviation were astounded 
—because they had known and 
used protected tanks at least 15 
years ago Protection for tanks was 
news only to the younger person¬ 
nel of the Air Corps But if the 
protection of tanks is an old story, 
the scientific principles involved 
may not have been clearly under¬ 
stood hitherto Accordingly, a 
paper by A R Weyl, in the Journal 
of the Royal Aeronautical Society, 
entitled "Fire Protection of Petrol 
Tanks," which does go thoroughly 
into principles, has been well re¬ 
ceived on both sides of the ocean 
The Weyl paper is based on sys¬ 
tematic research work with the aid 
of slow-motion cameras and other 
devices of modern ballistics 

Here are Mr Weyl's general con¬ 
clusions regarding tank design 
The entry hole made by a 
bullet IS harmless, and no igni¬ 
tion is connected with the entry 
It IS quite easy to seal the entry 
hole made by a bullet The exit 
hole or leak made by a bullet 
which has passed through a tank 
IS much larger and is much more 
difficult to seal The motion of 
the bullet inside the gasoline 
produces pressure waves and it 
IS the pressure waves which arc 
the cause of the exit leak and 
help to produce ignition If the 
bullet can be made to stop with¬ 
in the tank no ignition mav be 
expected If the bullet can be 
separated from the gasoline 
while inside the tank, the exit 
leak will be small If the bullet 
can be freed from gasoline at 
the moment when it is leaving 
the tank, no ignition should take 
place Incendiary bullets de¬ 
signed to disintegrate inside a 
gasoline tank are unlikely to 
cause Ignition 


These general principles are of 
real value but Mr Weyl goes be¬ 
yond principles and gives some 
thoroughly practical design sug¬ 
gestions 

It IS important to concentrate the 
gasoline of an airplane m one very 
compact tank Then there is less 
surface for bullets to strike, and 
the weight of tank protection is 
smaller because the compact tank 
has so much less surface in rela¬ 
tion to its volume 

What metal should be used"’ 
There does not appeal much reason 
to choose one metal over another 
Brass offers slightly higher re¬ 
sistance to the impact of pressure 
waves because of its elasticity 
Magnesium tanks suffer large 
holes, but their edges are not de¬ 
formed On the whole, one metal 
will do almost as well as another 

To restrict the pressure waves. 
It IS important to have baffle plate.s 
How can the baffle plates be ar¬ 
ranged inside the tank so that all 
likely hits are faced by them’ A 
star-shaped arrangement of baffles 
seems adequate but heavy 

Since pressure waves cause the 
dangerous exit leak, the tank 
mounting is important. If the 
mounting is too soft, resonance is 
to be feared But above all, the 
support of the tank must be well 
distributed, the internal pressure 
waves are then less likely to cause 
trouble Further, the tank should 
not be mounted in brackets, but in 
a cradle or straps 

Is it any help to use hollow con¬ 
tainers or compartments within the 
tank ’ That might be helpful, since 
the pressure waves could destroy 
the internal compartment without 
the outside walls being affected. 
Filling of the protective compart¬ 
ments with inert gases was found 
to be useless, however. 

Here, in general, is the proper 
way to protect the tank Around 
the metal there is fitted a gasoline- 
tight fabric, treated skin, or parch¬ 
ment Then a fairly thick layer of 
sealing compound which swells 
under the action of gasoline and 
fills the entry and exit holes. Since 


the sealing compounds have no 
strength, a sealing bandage must 
come outside of all this in the form 
of highly elastic vulcanized rubber. 
The compressing rubber cover 
helps to separate the bullet from 
the gasoline in accordance with one 
of the principles given above. The 
whole structure should be enclosed 
in a wire net of a large mesh which 
IS electrically connected with other 
metallic parts of the aircraft to 
prevent electrical ignition effects. 

Of course, superimposed upon all 
these requirements, will be the 
final requirement that the protec¬ 
tion of the tank must not be so 
heavy as to impair the general 
load-carrying capacity of the air¬ 
plane Otherwise military au¬ 
thorities might decide that it was 
better to have a lighter, more 
maneuverable airplane and to take 
a chance on the bullets piercing the 
tank 

• • • 

HYDRAUUC TESTING 

Destruction of Airplane Parts 
Reveals Defects 

Testing to destruction of the 
structure of airplanes dates well 
back in aviation, during the World 
War the Army Air Service, with 
the aid of French and British mis¬ 
sions, converted into an art what 
used to be a crude shop test To¬ 
day, the structural testing of wings 
and fuselages is as useful as ever, 
and methods are highly refined 

Charles Tilgner, now Chief Aero- 
dynamicist of Grumman Aircraft, 
has been responsible for great pro¬ 
gress in “hydraulic testing ” Load¬ 
ing sandbags or shot-bags weigh¬ 
ing thousands of pounds on the 
wing IS a painful, slow process, 
which may be dangerous when the 
structure suddenly lets go and 
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Usliic hydraulic Jacks to test 
the structure of a plane wine 


heavy bags fly downward An¬ 
other drawback of the sand-bag or 
shot-bag IS that if loads are not ap¬ 
plied simultaneously, secondary 
stresses and inaccuracies may be 
introduced Mr Tilgner has de¬ 
veloped a method which avoids all 
these drawbacks, loads are applied 
to the wing by suitably placed hy¬ 
draulic jacks The loads from some 
of the jacks are also applied 
through a leverage system, so that 
a single jack applies a prede¬ 
termined load to various parts of 
the wing The jacks are all con¬ 
nected to a single source of supply, 
as shown in the diagram, and be¬ 
tween the pump and the jacks 
there is mtroduced a load-main- 
tainmg valve in which a weight on 
top of a piston is used to provide a 
constant pressure With pump and 
valve under complete control, and 
a single source of pressure supply 
the engineer can be quite certain 
that he is applying exactly the re¬ 
quired load to each part of the 
structure. Further, the load can be 
applied and released with rapidity 
and ease —A K 

AIR TRAILERS 

Possibility of Transporting 
Troops by Air 

A CORRESPONDENT asks whether 
the idea that Germans will tow 
gliders behind airplanes to trans¬ 
port troops has any merit In spite 
of all the discussion by “experts,” 
no definite answer can be given 
W. S. Shackleton, writing in The 
Aeroplane, gives as good an analysis 
of the problems involved as any¬ 
one. He believes that such a troop 
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tram will be practicable. This 
would consist of four large gliders, 
each about 82 feet in span and each 
carrying 20 troops, spaced 100 
yards apart and towed behind a 
large twin-engined transport. 

There are many difficulties, how¬ 
ever The glider train would be 
slow and vulnerable It could not 
possibly defend itself with gun fire, 
and ^t certainly could not maneu¬ 
ver or conduct a dog fight in the 
sky There is also some doubt as to 
what would happen to the glider 
train in rough weather 

We suggest a glider trailer flight 
as a spectacular feature for the next 
Soaring Meet at Elmira —A K 

SEARCHUGHTS 

Immensely powerful anti-aircraft 
searchlights of the type being used 
by the British in defending Lon¬ 
don are being delivered to the 
United States Army by General 
Electric Naturally, information is 
restricted, but we are free to say 
that the lights are 60 inches in 
diameter and of 800,000,000 
candle-power They are effective 
for at least 5 4 miles m the air, 
which should be sufficient for 
spotting most bomber attacks 
The searchlight is not new in 
principle, since a powerful arc with 



800,000,060 candle-power 


concentrating mirrors has been 
customary for decades, but besides 
the extraordinary power of the 
new lights it has many valuable 
features Thus, the beam may be 
directed from side to side or tilted 
up or down just as easily as a 
motor-car can be steered Both the 
lights and the power plants which 
accompany them are mounted on 
rubber-tired wheels for easy tow¬ 
ing into position or for transportas- 
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An airplane finder used in con¬ 
junction with powerful lights 


tion in tiucks The searchlights 
are, of course, used with an optical 
airplane finder Our photographs 
illustrate several aspects of these 
lights Even though the best anti¬ 
aircraft defense lies with inter¬ 
ceptors or pursuits, good batteries, 
well directed, make life very un¬ 
pleasant for the enemy bombers, 
these lights should be most valu¬ 
able in our national defense —A K. 

OXYGEN BOOST 

Increases Diesel Power 
for Take-Off 

Airplanes require about one third 
more power in take-off than m 
flight, and airplane gasoline engines 
fortunately have higher rating at 
take-off than in normal operation 
Against the airplane Diesel engine 
there has been raised the objection 
that its power cannot be boosted 
during take-off 

Professoi P H Schweitzer, of 
Pennsylvania State College, writ¬ 
ing m Mechanical Engineering, 
desciibes experiments intended to 
remove this criticism He has tried 
to increase the power for short in¬ 
tervals by feeding pure oxygen to 
the cylinder and increasing the 
oxygen concentration from the nor¬ 
mal 21 percent to 45 percent So 
much extra powei can be develop¬ 
ed for take-off by this method that 
the size of the airplane Diesel could 
be reduced some 25 percent by the 
“boost ’’ While the oxygen con¬ 
tainers are heavy, they are not 
heavy enough to invalidate the 
possibilities of the system Now 
that the laboratory experiments 
have proved .satisfactory, it would 
be desirable to make an actual test 
in flight operation —A K 
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liphtless Light 

Black Light—^Unseen Roys—Causes Many 
Materials to Glow, Has Practical Uses 


PHILIP H. SMITH 


I MAGINE a convoy of ammunition 
trucks speeding along a highway 
in pitch darkness, holding to the 
center of the road and following its 
contours with unerring accuracy, 
but using no headlamps This isn’t 
a Jules Verne dream It is a pos¬ 
sibility, thanks to black light 
If you don’t care for the warlike, 
you can choose a peacetime scene 
Imagine a motion-picture theater 
having its lobby illuminated en¬ 
tirely by the soft light of glowing 
walls and luminous statuettes If 
you arrive late and the house is 
dark it is simple to find your seat 
because a luminous design in the 
carpet guides you down the aisle, 
and the seat number sparkles in the 
dark This, too, is a possibility, and 
again, it is a black light phenom¬ 
enon 

The paradoxical name “black 
light’’ is given to rays or certam 
wave bands in the ultra-violet end 
of the spectrum Roughly speaking, 
these waves have lengths ranging 
from 3300 to 4000 angstroms (light 
measure), 4000 being the beginning 
of visible light These invisible rays 
have the ability to make certain 
materials fluoresce, or glow, as 
though they were producing light 
They don't tan skin or have germ¬ 
icidal properties as one might ex¬ 
pect of ultra-violet rays, these 
properties being possessed by 
waves of shorter length Fluores¬ 
cence occurs only in the presence 
of the rays It is unlike phosphores¬ 
cence whereby light is stored and 
given forth after the light source 
IS removed 

Black light IS no recent dis¬ 
covery, but it has been used in¬ 
differently Luminous costumes 
have been featured on the stage 
from time to time Europeans, par¬ 
ticularly the Dutch, have developed 
it to practical ends much more than 
we have and now the commonplace 
of blackouts has given it a great 
boost Today we have available in¬ 
expensive black-light sources and 
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a wide color range of pamts, dyes, 
and inks which have been rendered 
durable through painstaking re¬ 
search 

There are three types of black- 
light lamps The simplest type, 
suitable for amateur work, is a 
tungsten filament lamp with a 
black glass bulb Its life is short 
because of the high temperatures 
required for ultra-violet radiation 
The other types are high-intensity, 
mercury vapor lamps, one employ¬ 
ing a black glass bulb, the other, 
a clear glass bulb with separate 
black glass filter This last men¬ 
tioned type IS the most practical 
and widely used commercially, 
because the filter does not have 
to be replaced if the bulb goes 
Mercury is used because its spec¬ 
trum contains the richest emis¬ 
sion of ultra-violet rays in the 
black-light zone 

Look directly at a black-ray 
lamp and if you see anything it is 
a core glowing like the heatmg 
element of an electric toaster. You 


will notice that a haze comes be¬ 
fore your eyes which is annoying 
but not dangerous. This sensation 
is caused by a slight fluorescing of 
the eyeball. If someone should 
look at you while you are standing 
in the rays, they would see your 
teeth glowing in the dark, pro¬ 
vided they are your own teeth. 
Store teeth will not fluoresce 
Your fingernails also glow, other¬ 
wise you would be practically in¬ 
visible. 

The materials used to make 
fluorescing paints, dyes, and inks, 
are more or less trade secrets. 
There are plenty of substances 
which fluoresce naturally but it 
has taken years of experimentation 
to select them for proper color and 
durability Today, there is a fair 
range of colors to be had, and in 
Europe they go so far as to offer 
fluorescing materials in the form 
of plastics, make-up, chalk, and 
crayons 

M ost visitors at the New York 
World’s Fair were unaware that 
they saw a sort of dress rehearsal 
of black light The night scene in 
the Perisphere’s miniature city was 
created by coating windows with a 
fluorescent paint and turning on 
black light as the ordinary light 
was turned off The luminous bath¬ 
ing caps of the swimmers in Billy 
Rose’s Aquacade were simply col¬ 
ored with fluorescent materials so 
that they would glow m the rays 
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At Tighti A carpet In a 
theater alale aa tt ap- 
peara when Uchta are on. 
and rlowlnc under Invla- 
Ible ultra-violet raya. 
Melow; In complete dark- 
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black Itrht makea the 
dyea of the carpet flow 
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of concealed lamps. Both these 
spectacles demonstrated the possi¬ 
bilities for achieving dramatic light 
and color effects. 

Fluorescent wall paints are now 
in commercial use. Common prac¬ 
tice is to paint walls m designs 
which will look well under all 
lighting, but glow luminously in 
desired color combinations imder 
black light and give sufficient light 
for seeing. It is particularly well 
suited for the soft lighting of cock¬ 
tail bars and lobbies. There are 
paints which show only in day¬ 
light; others which respond to both 
daylight and black light, and a 
third type which has color only 
uhder black light. By a judicious 
use of these three types in com¬ 
bination, some striking eflEects can 
be produced. You’ll soon see ad¬ 
vertising displays which have a 
dual aflifict created by the alter¬ 
nate fUshing of ordkiary light and 
black light. For the tjme being 
these will be used indoors or shel¬ 


tered from direct sun¬ 
light because the fluores¬ 
cent properties are im¬ 
paired by the sun’s rays 
As luck would have it, 
many inexpensive dyes 
fluorescent A ten 
cent handkerchief is very 
likely to become a thing 
of rarest beauty in the 
rays of black light Dyed 
fabrics can be used for 
stage curtains and cos¬ 
tumes and now there are 
carpets woven from ma¬ 
terials given fluorescence 
with dyes One wonders 
what the effect will be 
upon theater audiences if 
black light becomes com- 
Fluorescent carpets 
already are used in 25 
theaters Must the thea¬ 
ter-goer of the future 
consider dressing for two 
lighting effects’ 

This 18 a fair question, 
because the practice of marking 
fine fabrics with invisible fluores¬ 
cent inks 18 being carried on by 
some laundries and cleaners, and 
as a result Mrs. Jones is known to 
have been de-coded as she walked 
down a theater aisle—late to the 
performance. If this simple scheme 
to avoid ugly laundry marks leads 
to trouble, more can happen. We 
know that some rouges go dead 
black under the rays; we have yet 
to find out about hair dyes 

Circulars printed with fluores¬ 
cent inks are being used to show 
prospects the possibilities of light¬ 
ing equipment for advertising 
purposes. We see a building pic¬ 
tured under ordinary light and 
that’s the daytime appearance; 
then, by switching on black 
light, the circular shows signs and 
building walls glowing with the 
effect of night reality. It is con¬ 
ceivable that books and maga¬ 
zines will be printed in such inks 
for those whose eyesight can be 


helped by illuminated lettering 

Black light has moved into the 
field of fraud detection It can be 
used to reveal alteration of docu¬ 
ments either by showing the work 
of ink eradicators or differences in 
inks Still m its infancy is the de¬ 
tection of frauds m antiques Sup¬ 
pose, for example, you possess a 
pair of glass candlesticks with 
dangling prisms If the two are not 
contemporary or some of the prisms 
have been lost and replaced, the 
substitution IS easily detected 
Glass IS fluorescent—particularly 
cheap, modern glass which con¬ 
tains uranium salts—and glass 
from different sections of the coun¬ 
try and of different manufacturing 
eras, rarely if ever fluoresce with 
identical color. 

ALD tapestries and fabrics lend 
“ themselves to black-light check 
If there has been mending it will 
be revealed, because old and mod¬ 
ern dyes are readily distinguished 
in black light. Even furniture can 
be examined for antiquity because 
old-fashioned glues fluoresce quite 
differently from modern ones 

Sam Hibben, one of the fathers 
of black light, tells of purchasing 
a sandstone fossil of a crustacean 
while traveling as a boy in Austria, 
and of proving its genuineness 
with black light many years after 
The fossil came under the rays 
quite by accident and to his sur¬ 
prise it glowed brilliantly The ex¬ 
planation is not hard to find. 
Fluorescence had not diminished 
with age and this crustacean dis¬ 
played it just as do the skin and 
bones of fish. 

Before black light becomes a 
reliable tool for testing antiques, 
standards will have to be estab¬ 
lished Your candlesticks, for ex¬ 
ample, may not be a matched pair, 
but which IS new, which is old— 
which is the fake and which the 
genuine’ Perhaps both are gen¬ 
uine, differing only as to place and 
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S«verftl types of black llcht lamps. Two, of clear class, stand beside 
reflector and hood of black class. A self-contained lamp, at richt of center 


time of manufacture Repairs to 
glass, furniture, and fabrics can be 
ascertained, but experts will have 
to struggle long before they are 
able to place an object definitely 
within a given period 

In Holland, black light is used 
for sorting diamonds It reveals 
source of origin rather than qual¬ 
ity Some diamonds fluoresce 
brightly, others only very little If 
you should examine a bracelet of 
diamonds under black light you 
would find few of the gems glow¬ 
ing alike Some other odd but prac¬ 
tical uses to which the Europeans 
have put black light are to ascer¬ 
tain adulterations and food qual¬ 
ity. Butter can be distinguished 
from margarine because the for¬ 
mer fluoresces yellow, the latter 
pale mauve, fresh eggs fluoresce 
red while stale ones are brown 
There is a very broad field in 
mineralogy One can distinguish 
many minerals in mines under 
black light, and companies are al¬ 
ready using it to search out zinc 
and tungsten deposits— to find the 
richest ores and to examine scrap 
piles for valuable minerals dis¬ 
carded m error By pure chance. 


most of the really valuable min¬ 
erals and metals fluoresce It is 
possible to distinguish genuine 
sapphires, pearls, and ivory from 
the artificial, to tell new cut jade 
from old, and to spot rubies from 
Siam as contrasted with those from 
Burma or the synthetics 

A very simple application of black 
light has recently been placed 
on the market. It calls for coating 
reflectors with a substance which 
fluoresces red, and when used in 
combination with mercury lamps, 
a pink tint is added to make up 
partially for the red-ray deficiency 
characteristic of the mercury spec¬ 
trum. Even more ingenious is the 
weavmg of a fluorescent strand 
into rope, as now practiced by one 
manufacturer This simple trick 
makes possible checking up rope 
which fails in use to see whose 
product IS at fault—the ingenious 
manufacturer's or a competitor’s 
Experimenters have been trying 
a variety of stunts to test out 
black-light possibilities One of the 
most novel has been to play cards 
with no illumination other than 
that furnished by a tablecloth of 


fluorescent dyed fabric and cards 
printed in fluorescent inks It is 
significant only in demonstrating 
how objects themselves can be 
made a source of light—an idea 
very likely to be capitalized upxm 
Now that fluorescent substances 
can be incorporated in plastics, the 
idea gets a real boost The plastics 
can be formed into figurines and 
statuettes, into artificial flowers, 
and into thread.s for weaving into 
fabrics, and all these supply what 
might be termed artistic, indirect 
lighting fixtures, though the light 
IS only a glow 

Of military uses for black light, 
little can be said because nothing 
IS known officially But one can 
hardly mull over the great advan¬ 
tage of invisible light under war¬ 
time conditions without having 
some uses come to mind. The con¬ 
voy described at the beginning of 
this article finds its way by flash¬ 
ing black light on fluorescent 
painted markers Iming the road¬ 
way, and that's just one step ahead 
of the present practice of using 
prismatic buttons Gages and con¬ 
trols of artillery and aircraft can 
be illuminated in such a manner as 
to be invisible to the enemy. And 
perhaps this is being done. The 
Germans must know plenty about 
black light because they control 
the Netherlands, the seat of black- 
light development 

Both fluorescence and phospho¬ 
rescence are being used in Eng¬ 
land The London bobbies have 
crossed suspenders which show up 
in the darkness of blackout traffic 
The entrances to air raid shelters 
are indicated by fluorescent mark- 
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ings, or with phosphorescent paint 
Black light sounds like the light 
the little man who wasn’t there 
reads by, but for all its paradoxical 
nature it has a valuable role to 
play in the future. First and fore¬ 
most, it affords an opportunity to 
achieve color and light effects by 
illumination which cannot be ob¬ 
tained by any other means In time, 
decorators may have to think in 


terms of two lighting effects It al¬ 
ready serves industry, but here the 
possibilities have no more than 
been scratched. The lamps and 
fluorescent materials are available 
and practical and it remains only 
for man’s ingenuity to put them to 
varied esthetic and commercial uses 

Photograph* courtesy of Calco Ohemloel Oo . 
Aiex4nder Bmlth ai Bon* Carpet Oo , Btrobllte Co 


Carbolic From Gasos 

World's Largest Synthetic Phenol 
Plant Is Operated By Only Six Men 


M any plastics employ phenol, 
better known to the layman 
as carbolic acid, as one important 
constituent Since the year 1834, 
phenol has been made from coal, 
an enormous amount of by-prod¬ 
uct being produced for every pound 
of phenol The plastics industry has 
grown so fast, however—from a 
production of 2,000,000 pounds in 
1921 to more than 200,000,000 
pounds in 1939—that it has become 
necessary to synthesize the basic 
materials used in their manufac¬ 
ture 

Of great interest, therefore, is 
the new $2,000,000 plant built at 
North Tonawanda, New York, by 
Durez Plastics & Chemicals, Inc, 
for the production of synthetic 
phenol from several common 
chemicals. When the acid is made 


by the new Raschig process, the 
by-products amount to less than 
one-tenth of a pound for each 
pound of phenol The plant, the 
largest of its kind in the world and 
the only one in the United 
States, is one of the most 
amazing chemical units 
in the world In spite of 
Its size and the intricate 
processes involved, it can 
be operated at full ca¬ 
pacity by a force of six 
men and a supervisor for 
each shift Operations are 
controlled automatically 
by these men at master 
control panels In case of 
motor trouble anywhere, 
automatic signal divisions 
warn the operators who 
can then cut in dupbcate 




Vapor raperheater tempcratnrea 
are controlled at this station 

equipment from their control sta¬ 
tions 

There are several large build¬ 
ings, towers, and distillation units, 
all joined with 40 lines of pipe, 
three miles of which is made of 
glass, porcelain, or rubber to with¬ 
stand the action of acids at high 
temperatures. Duplicate equip¬ 
ment has been installed at every 
stage for use in case of trouble. 

The process itself is so intricate 
that many leading chemical en- 
gmeers in this country refused to 
consider it when it was first offered 
here a few years ago. Briefly, it 
consists, first, in passing a vapor 
mixture of benzene, hydrochloric 
acid, and air through a catalyst. 
Ose seetton of the dlattUatloii boUdliur showiav ohlorobeiuene stills. This produces a mixture of chlori- 

DapUoata pumps assure continuous operation rerardless of breakdowns nated benzenes from which mono- 
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Portion of the Intricate cUm pipe manifold on top of the add recovery 
tower Here the Raschir carbolic add process starts In the second state 


chlor-benzene is distilled in the 
pure state for use in the second 
step In the second step, a vapor 
mixture of mono-chlor-benzene 
and steam is passed through a cata¬ 
lyst which produces phenol and 
regenerates the hydrochloric acid 
These two stages actually form a 
completely continuous process, and 
during the process most of the ma¬ 
terials formed, and the catalysts, 
are recovered for re-use The pro¬ 
cess can be likened to a game of 
ring-around-a-rosie, the process 


making a continuous circle with 
the phenol being extracted or 
drawn off as it is formed, and new 
materials and new catalysts added 
as the origmal ones wear out or 
become used up 

Assuring an independent and 
controlled source of the purest 
phenol obtainable in this country 
(above U. S P. standards) this 
new plant not only makes possible 
improved plastics but also is a defi¬ 
nite aid in national defense, for 
phenol IS used in some explosives 


ordinary natural gas if allowed to 
return to its natural state, and all 
of this would take place without 
any change in the gas. Thus, a big 
gas holder can store 15,000,000 
cubic feet of gas but it would take 
a holder of only 25,000 cubic feet 
capacity to store the same amount 
of gas in the liquid state. This sav¬ 
ing in storage space had such great 
appeal that Mr. Clark and Mr. 
Miller began extensive experi¬ 
ments as far back as August, 1937, 
to solve the many problems of 
economically liquefying and stor¬ 
ing natural gas 

These experiments revealed that 
the most practical method of lique¬ 
fying the gas was by the so-called 
“cascade” system in which the gas 
IS cooled to the liquefying tem¬ 
perature by passing it through four 
stages, each one of which is sur¬ 
rounded by a closed circuit con¬ 
taining liquids having successively 
lower and lower boiling points. 

The Cleveland plant will be able 
to liquefy 4,000,000 cubic feet of 
natural gas each day and will have 
three storage tanks, each holding 
600,000 gallons of liquid natural 
gas, which will be equal to a total 
storage of 150 million cubic feet. 

Not least in interest is the way 
in which this liquid is reconverted 
into gas. This requires steam heat, 
and the natural gas is boiled at a 
speed fast enough to produce 
3,000,000 cubic feet of natural gas 
per hour, enough to supply cook¬ 
ing needs of 100,000 families 

POWDER SCREEN 


NATURAL GAS STORAGE 

Chcmged To Liquid, 

Stored in Smaller Tanks 

The dream of J A Clark and R 
W. Miller, of Pittsburgh, engineers 
of the Hope Natural Gas Company, 
of reducing natural gas to the 
liquid state and then storing it at 
250 degrees below zero, has come 
true in a new plant now being 
erected at Cleveland for The East 
Ohio Gas Company. The tanks 
holding the liquid gas are of special 
nickel steel and are insulated by 
walls of cork three feet thick. 

Even metals lose their strength 
at sub-Arctic temperatures The 
problem of storing liquid natural 
gas, therefore, involved research 
and experiment to find materials 
which would withstand the har¬ 
rowing cold of the liquefied fuel. 


The reason for this interest in 
liquid natural gas is not hard to 
find because natural gas companies 
have experienced considerable dif¬ 
ficulty in solving the problem of 
varying gas demands by consum¬ 
ers Generally, the natural gas 
supply and the consuming center 
are miles apart, joined by a pipe 
line Economic reasons dictate the 
size of such lines, and they are 
used only at part of their capacity 
in the summer time, at best. 

Sometimes gas companies solve 
their storage problem by raising 
the pressure of gas in the pipe line, 
making this a natural storage 
reservoir, but it is a limited one. 
Other companies have used high- 
pressure storage tanks, but these 
are expensive and rather unecon¬ 
omical ways of storing large 
volumes of gas 

One cubic foot of liquid natural 
gas would make 600 cubic feet of 


No Wtraa. No Wearing 
in Powder Metallurgy Product 

PowEH metallurgy, which was dis¬ 
cussed m length a few months 
ago in Scientific American, has 
solved many industrial production 
problems. It has now been adapted 
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by the Chrysler Corporation to the 
production of fine bronze screens. 
The resulting screen, shown in the 
accompanying illustrations, is, as 
yet, only a laboratory curiosity. It 
IS, however, practical from the 
standpoint of both use and manu¬ 
facture. 

This screen was made of finely 
powdered copper and tm, pro¬ 
cessed and molded into finished 
form without the necessity of first 
making wire and then weaving it 
into the required pattern. 

ANOTHER SYNTHETIC 

"Rubber" Mod* From 
Waste GasM 

By MAKING it as a chain of mole¬ 
cules to which only a very limited 
number of additional links can be 
added, American chemists have 
been able to produce from oil re¬ 
finery gases, formerly wasted, a 
synthetic rubber-like substance 
with many advantages over im¬ 
ported natural rubber 

Dr. Per K Frolich, director of 
the chemical division of the Esso 
Laboratories, recently gave the 
first technical report of the new 
“butyl rubber,” developed by Stan¬ 
dard Oil chemists. It is colorless, 
odorless, tasteless, and more 
stretchable than rubber from trees. 

—Science Service 

COID-SET GLUE 

Easy to Uss. Wator-ProoL 
Stfong ^ 

What is said to be the first cold¬ 
setting resin adhesive ever pro¬ 
duced in the United States has been 
announced by the United States 
Plywood Corporation. Called 
WeWwdOd plastic resin waterproof 
glue, the product is bacteria-proof. 
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rot-proof, stain-free, and econom¬ 
ical, as well as water-proof and en¬ 
during. It is made under Plaakon 
patents. 

The new glue can be used by 
professional or amateur. It comes 
as a finely divided powder which 
dissolves instantly in cold water 
and IS ready to use immediately 
after mixing Jobs can be handled 
within two hours after gluing and 
can be worked after four hours. 
Since it sets by chemical action in¬ 
stead of evaporation, continuous 
submersion of the glued part re¬ 
sults in no deterioration It dis¬ 
solves only in the presence of alka¬ 
lis or acids that are strong enough 
to eat away the wood itself, or 
under heat above 160 degrees, 
Fahrenheit. 

The manufacturers claim great 
economy in the use of this glue, as 



Rock maple. Joined with cold- 
set glue, broke; the Joint held 


they advise the thmnest possible 
coat on the surface to be joined, 
the coating being applied by a 
spray or by a brush and then 
squeegeed Because of the small 
quantity of water used, shrinkage 
of dowels or close joints is mini¬ 
mized. 

SMOKE ROUTER 

Reduces Air Pollution 
By Smoke Stacks 

A QUEER device that bombards 
smoke with high-frequency sound 
waves, thereby causing the smoke 
to lie down and play dead, is being 
developed by the United States 
Bureau of Mines. The idea is to at¬ 
tach one of these units to every 
chimney and Stack, and prevent 
the smoke from getting out and 


spreading around the countryside. 

Inside a piece of pipe is an alum¬ 
inum cylinder which is connected 
at one end to a loud speaker and 
special radio set The radio sets up 
a magnetic field which causes the 
aluminum cylinder to vibrate, pro- 
ducmg powerful high frequency 
waves. These waves are directed at 
the smoke and cause the particles 
m the smoke to coagulate into rela¬ 
tively large pieces of soot which 
fall out of the air stream by grav¬ 
ity. 

It’s still an experiment, but has 
possibilities of doing much to re¬ 
duce air pollution by smoke, if it 
can be applied to large-scale serv¬ 
ice .—Aluminum News-Letter 

HOOK-ON METER 

Volt-Ammeter Snaps 
Over Wire 

A VERSATILE, portable instrument, 
a hook-on volt-ammeter for meas¬ 
uring alternating current and volt¬ 
age, has been introduced by the 
General Electric Company. With it, 
alternating current can be read in¬ 
stantaneously on both insulated 
and non-insulated conductors sim¬ 
ply by hooking the instrument 
around the line For voltage read¬ 
ings, it is necessary only to connect 
two leads furnished with the in¬ 
strument and then flip the thumb- 
manipulated selector switch to the 
desired voltage position on the 
scale 

Designed for use on conductors 
of 2-mch maximum diameter, the 
new volt-ammeter is small enough 
to get mto tight places, light 
enough to be hung from a Ime- 
man’s belt, and sufficiently ac¬ 
curate for a great variety of meas¬ 
uring jobs Weighing only 
pounds, it IS designed for easy, one- 
hand operation Four current 
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ranges—0-15/60/150/600 amperes 
—and two voltage ranges—0-150/ 
600 volts—are available at the 
setting of a convenient six-posi- 
tion snap switch. Its accuracy is 
within 3 percent. 

An integral part of the instru¬ 
ment IS a C-shaped, split-core cur¬ 
rent transformer so designed that it 
can be operated without a trigger. 
To make measurements, the trans¬ 
former IS simply pulled open and 
placed against the conductor 

A slight push on the handle 
snaps the transformer shut The 
measurement completed, a gentle 
pull springs open the dovetail 
joint of the transformer and re¬ 
leases the conductor The dovetail 
joint assures that particles of dirt, 
which would cause large errors in 
the ordinary butt joint, have al¬ 
most negligible effects on the in¬ 
dication 

CIRCUIT BREAKER 

Small, But Does 
A Biq Job 

A SIX-OUNCE electric “safety 
valve” was recently announced by 
Westinghouse Not only does this 
hard-boiled midget switch stop a 
force equivalent to 230 horsepower, 
but it does it in a way that is en¬ 
tirely new Representing an 
adaptation of principles involved 
in the design of a superior type of 
circuit breaker for airplanes, this 
device is intended to guard the 
lighting and appliance circuits of 
homes and industry 

Although it IS not much larger 
than a woman’s compact, the device 
IS able to interrupt a short-circuit 
current as great as 5000 amperes, 
shutting off the flow of electricity 



MIdffet circuit breakers and wo¬ 
man's compact; compare sizes 


through it m less than one sixtieth 
of a second 

Paradoxically, this unique cir¬ 
cuit breaker permits the passage of 
momentary “overloads” of electric 
current, which normally occur 
when motor-driven appliances are 
started, but it also operates in¬ 
stantly to shut off the current if 
the overloads become dangerous. 

This dual personality is due to 
the use of both heat and magnetism 
to operate the breaker. When lights 
or appliances are switched on, the 
flow of current through the con¬ 
tacts of the breaker gradually heats 
a bimetallic strip inside the unit 
Since one of the metals in the strip 
expands faster than the other, the 
unit eventually bends, releases a 
latch, and breaks the circuit 

The bimetallic strip has been de¬ 
signed to permit a safe amount of 
“overload” to pass through it be¬ 
fore opening the breaker However, 
if the current increases beyond a 
safe margin, it not only causes the 
bimetal unit to trip but causes a 
magnet to help release the spring- 
latch and open the breaker instant¬ 
ly In less than a sixtieth of a 
second, the electric arc is drawn 
through a half-inch gap between 
three tiny steel plates, cut into four 
smaller arcs, and quenched in air 

MIRACLE MEASURE 

Finds Thickness ol Point 
To Hundred-Thousandth of Inch 

Measurements to less than one- 
hundred thousandth of an inch can 
now be made of the thickness of 
non-magnetic films such as paint, 
paper, and even rust or weathering 
on sheets of iron, reports the Tele¬ 
phone News Bulletin. It is done 
without disturbing the coating 

A short iron rod with two coils 
of wire on it is pressed, end on, 
agamst each side of the coated iron 
sheet Both rods are magnetized by 
passing an alternating current 
through one of the colls on each 
rod This induces voltage in the 
other two coils The coating, which 
is non-magnetic, decreases thd 
voltage on its side of the sheet by 
an amount which depends on the 
thickness of the coating 

This method, developed recently 
by the Bell Telephone Laboratories 
in New York, has many uses in the 
telephone industry, where tests of 
the condition and wear of a vast 
amount of indoor and outdoor 
equipment are being made con¬ 
stantly to improve the service. 


BUBBLE DANCE 

In Oil Circuit Bretdcer 
Aids in Design 

Moving pictures have revealed to 
engineers of the Westinghouse 
Research Laboratories a “bubble 
dance” of elusive electric arcs Drs. 
Joseph Slepian and Thomas E. 
Browne, Jr , were seeking ways to 
improve the design of oil circuit 



With this eanlpment engineera 
searched for data on circuit 
breakers, found bubble dance 


breakers and discovered that the 
gas bubble, formed by decomposi¬ 
tion of the oil surrounding the con¬ 
tacts, appears to dance as it oscil¬ 
lates from large to small size sev¬ 
eral hundred times a second The 
pictures indicate, according to Dr 
Slepian, that the quenching of an 
arc in one of these switching de¬ 
vices takes place entirely within a 
bubble of gas the size of a teacup or 
smaller. 

This discovery of the “bubble 
dance” is significant for it gives the 
engineers a suggestion as to the 
direction the design of oil circuit 
breakers should take Indeed, Dr. 
Slepian believes that emphasis 
should be placed on the de-ionizing 
(removing of electrification) of the 
gas within the bubbles 

To carry out the advanced 
studies necessary in this research, 
Dr. Browne built an experimental 
circuit breaker with thick plate 
glass windows opposite the pomt 
where the contacts separate. Using 
a high-speed movie camera which 
carried the film forward at a speed 
of 50 feet a second, he used a re¬ 
volving glass prism to move the 
image at the same speed. The prism 
acted as a shutter, revolving 60,000 
times a minute, or about 30 times 
the speed of an airplane propeller 
during normal flight 
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INDIUM 

One of the metals about which you have heard little 
but which IS destined to play an increasingly' important 
role in industry is indium Broadly speaking it does 
for non-ferrous metals what chrome does for ferrous 
ones It is attractive at this very moment because it 
has been proved that a very small amount added to 
bearings composed of alloys of cadmium, silver, tin, 
or lead, inhibits corrosion due to the organic acids 
present in the lubricating oils. Indium can be made 
to diffuse through these bearing alloys by simply 
coating them and heat treating, and there is no ill 
effect upon the bond between the alloy and the steel 
backing. Given the severe conditions under which the 
modern automobile and aircraft engine operates, in¬ 
dium makes a real contribution and it is no wonder 
that it has been seized upon to do its bit 

The earliest use of indium was to improve the qual¬ 
ity of gold alloy castings in dental work Another 
use 18 to lower the melting point of alloys There are 
indications that castmg alloys can be developed which 
will soften in hot water, thereby giving the medical 
profession something for molds The metal added to 
tin seems to inhibit the phenomenon of “tin pest ” 

Like many of the other lesser known metals— 
beryllium, tantalum, molybdenum—indium was ex¬ 
tremely costly at the outset of its use From $300 an 
ounce, it has dropped to $30 for the electrolytically 
pure and $15 for other grades Since a pinch of it goes 
a long way to produce valuable results it cannot be 
called a prohibitively priced metal Furthermore, 
there’s plenty of it in the country 

MORE MILES PER GALLON 

There’s an added significance given to work to 
improve bearings when one hears what the engme 
and fuel people plan for the future Not content to 
have improved these two factors in transportation to 
an extraordinary degree, they want to jump farther, 
T. A Boyd, of General Motors, declares that the use of 
a 100-octane number gasoline instead of 70 in experi¬ 
mentation has given a 55 percent increase in miles 
per gallon at 20 miles per hour and more than 40 
percent increase at higher speeds He points out that 
with an absolutely knock-free fuel one can get double 
the power or nearly double the mileage, but not both 
at once. Thus far the public has demanded the added 
power, but m the future it may favor greater 
economy and that would bring about smaller displace¬ 
ment engines than those in use today 

There hasn’t been much said about a motor fuel 
famine in late years for the very patent reason that 
research has made possible extraction of double the 
amount of gasoline from the crude oil and thus upset 
all the sound calculations of those who "viewed with 
alarm.” Given fuels that will deliver the power and 
engines that will take it, focus attention on the merit 
of economy now that excellent performance is com¬ 
monplace, and the net result would be more inex-' 
pensive motoring and a conservation of our petroleum 


resources to postpone still further the day when motor 
fuel must be obtained from other sources 

TRANSPARENT FILM 

Ethylcellulose cast in brilliantly clear transparent 
film IS coming into commercial prominence for modem 
packaging Under the trade name of Ethofoil, it is 
getting into large-scale production now that users 
have given it an extensive tryout 

The properties which recommend this newer among 
the packaging materials are many. It is easily fabri¬ 
cated by light or deep drawing, much in the manner 
of metals, to make objects which have definite form 
while retaining their flexibility under long aging 
and high temperatures It can be produced in opaque, 
translucent, or transparent colors, it can be sealed 
with adhesives, stapled, or rivetted, and it is readily 
printed Ethofoil is not flammable but will burn with 
a slow flame It is not affected by alkalis and is resis¬ 
tant to dilute acids It transmits about 90 percent of 
visible light and a large proportion of ultra violet. The 
rays absorbed by window glass pass through the foil. 

MORE NYLON 

There’s no gainsaying that nylon is a “natural” in 
the commercial world With the announcement of 
the building of a new plant to raise the aggregate 
production to 16,000,000 pounds, Du Pont declares 
that this total is five times what was contemplated 
when the first plant was authorized in 1938 It is a 
snowball rolling up to huge proportions and it is a 
safe guess that world conditions are giving some of 
the shove 

The United States takes about 78 percent of Japan’s 
silk output If we take last year’s consumption of 
50,000,000 pounds, we see that nylon will be ready 
to fill one third of silk requirements by 1942, and that 
will mean a beating of all records—even those made 
by the fast growth of Cellophane 

ADMIRALTY METAL 

Adding a small amount of antimony to the formula 
for the well-known admiralty metal gives a product 
which resists dezincification, sulfur corrosion, and 
inter-crystalline corrosion 

Antimonial admiralty is particularly suited for heat 
exchangers, condenser and evaporator tubes, offer¬ 
ing as it does resistance to corrosive water conditions 
as well as sulfur corrosive conditions It is not with¬ 
out wartime significance now that the Navy has em¬ 
barked on an expansion program 

PHOSPHORESCENCE 

You’ve read elsewhere in this issue that black light 
is going to town very largely from the boost given it 
by blackouts. Paralleling the rise of black light is 
the use of phosphorescent materials Just around the 
corner is a phosphorescent wallpaper with no war 
implications It will be produced primarily for use 
in un-modernized hotels and boarding houses lack¬ 
ing bedside light switches On switching off the light, 
the wall paper will glow for a sufficient time to enable 
the occupant to reach the bed without colliding with 
the rocker. Why not for nurseries of children afraid 
of the dark’ . H. SmUU 
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Fom Centnries Late 

Science and Society Begins to Recognize 
a Great Inventor, Engineer, and Scientist 


ALBERT G. INGALLS 


A long in the ’twenties and ’thir¬ 
ties a good many Americans 
came to the realization that many 
of us had been too emotional and 
some of us even hysterical in some 
of our attitudes connected with 
World War I In our rage against 
our opponents many of us also con¬ 
demned his literature, art, and 
music, not alone contemporary but 
past. For example, many would not 
play Beethoven’s music because 
Beethoven was a German, though 
he had been dead 90 years and had 
nothing to do with the events that 
led up to that war Today, the great 
majority feel strongly about events 
political and military in the Old 
World, but it IS pleasing to note 
that many have vowed they will 
not this time let their emotions run 
entirely away with their common 
sense, at least where things like art 
and music and science are con¬ 
cerned—things that belong to the 
whole world and to the ages. 

When, some weeks ago, the New 
York Museum of Science and In¬ 
dustry obtained from Italy a col¬ 
lection of 275 working models of 
the inventions of the Renaissance 
Italian inventor, engineer, physi¬ 
cist, biologist, architect, and artist, 
Leonardo da Vmci, and put them 
on exhibition after they had sim¬ 
ilarly been on recent exhibition in 
Milan, nothing untoward hap¬ 
pened Nobody planted a time bomb 
or even thumbed his nose Of 
course, the Italians, in willingly 
lending these models to the Amer¬ 
ican institution, aimed without 
much doubt to enhance Italian 
prestige, but New Yorkers and 
others have flocked to see them, 
and still are flocking, probably be¬ 
cause they simply wanted to see 
them All this shows that, since 
1914-1918, the nation may have to 
an extent grown up. 

Perhaps the reader has noted 
that, in referring to Leonardo 
above, the word “artist” was men¬ 
tioned last, “inventor” first, re¬ 
versing the customary sequence. 


Leonardo usually being thought of 
primarily as an artist. The motive 
IS not to belittle art, which could 
not be done, but to help redress 
a bad balance of long standing If, 
a generation or more ago, one had 
asked the first 100 persons whom 
he encountered who Leonardo da 
Vinci was, it is believed that at 
least 90 might have replied simply, 
“A very great artist.” Perhaps nine 
more might have been aware that 
Leonardo also dabbled in science, 
and maybe one out of the hundred, 
fully aware of his greatness in 
realms scientific, would have said 
that Leonardo was so able in that 
realm that a time would come 
when his abilities in it would be 
recognized as the equal of those in 
art That time has begun to arrive 

IT IS now approximately 450 years 
* since this “tremendous universal 
genius” was doing his best life 
work, yet, even this long afterward, 
we know a very great deal about 
that work, also about the man him¬ 
self. For example, we know from 
contemporary record what manner 
of man he was personally. The 
rather cantankerous disposition 
traditionally associated with great 
genius appears to have been no at¬ 
tribute of Leonardo’s. His was a 
warm, sunny personality; he made 
many friends and kept them Physi¬ 
cally, he was not a latin type; he is 
spoken of by contemporaries as 
golden haired. 

We also have, in different large 
libraries, the actual originals, well 
preserved, of the 7000 pages of 


notes which Leonardo penned 
throughout his lifetime, in which 
he preserved bis thoughts and con¬ 
ceptions m the realms of aero¬ 
nautics, anatomy, architecture, 
astronomy, botany, engineering, 
geology, mathematics, medicine, 
optics, physics, and other corners 
of science; for he took the whole 
universe as his scope. All this and 
other available first-hand material 
affords us what might be called an 
“in-focus” picture of the man, 
rather than the somewhat fuzzy, 
blurred, out-of-focus picture we 
have of many great men who lived 
at even later periods—Shakes¬ 
peare, for example, who lived a 
century later 

No man of Leonardo’s artistic 
and mechanical flair would be 
likely to write out 7000 pages of 
notes without also drawing some 
pictures, and thus it is that very 
many of these manuscripts are co¬ 
piously illustrated by clear, defini¬ 
tive sketches, not alone of things 
he had seen but of things he had 
invented—machine designs It is 
from these original notes and 
sketches that the modem Italians 
made their 275 working models, 
many of them full-scale, of Leo¬ 
nardo’s inventions, a few of which 
are shown on these pages. 

Here one might be pardoned if 
the suspicion rose in his mind that 
the modern Italian model makers 
might perhaps have improved on 
them a bit while they were at it— 
people often do this, unconsciously, 
when their heroes are involved In 
the present instance there was, 
however, no need to do so. It is 
true, Leonardo did not leave di¬ 
mensioned blueprints, whether of 
a screw-threadmg machine design 
or that of an airplane, but his 
sketches are as clear and definite 
as an engineer’s notebook sketch 
would be if made in 1940. Thus, in 
judging Leonardo’s abilities, little 
“courtesy allowance” need be made 
for the man’s times. You get the 
impression, after studying his con- 
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ceptlonji, that this was an artist 
who also felt as fully at home in 
the world of mechanics as our en¬ 
gineers do today. He quite obvi¬ 
ously had a modern nund. In fact, 
it does not seem exaggerated to 
inquire whether, had the man been 
born m 1847, as Edison was, in¬ 
stead of 1452, he would not have 
equalled Edison as a conceiver of 
inventions, not to mention his far 
greater versatility in other fields 
than invention He invented a heli¬ 
copter, the double-hulled ship, a 
pile driver that looks remarkably 
modern, the power-driven band 
saw, a cannon actuated by steam, 
the rolling mill, pumps, 


A file shaper built frocu 
Leonardo’s design 
(right). The file blank 
was to be elanaped on 
the bed-plate moved by 
the lead-screw, while 
the oold-chtsel on the 
ttlt-hanuner indented 
the teeth serially In it 



lens grinding machines— 
many other practical 
things 

Beyond invention, Leo¬ 
nardo went far, for his 
time, into physics. He 
determined coefficients of 
friction, hinted at the 
principle of virtual work, 
studied out the principles 
of the composition of 
forces, and discovered 
the fallacy of perpetual 
motion. He also fore¬ 
shadowed the principle of 
inertia which Galileo 
demonstrated a century 
later, and clearly defined 
what still later became 
Newton’s Second Law of 
Matter (Galileo and 
Newton had no access to 
Leonardo’s writings and 



Third, Leonardo himself lacked 
persistence and the businesslike, 
promotional type of enterprising 
makeup When contemporaries 
failed to grasp the significance of 
a given idea or mvention, he did 
not try hard to convince them or to 
push it himself but simply re¬ 
turned to his sport of thinking up 
more ideas Moreover, he was in¬ 
clined to lose some of his own 
eager interest in these ideas as soon 
as he had set them down on paper 
where they could not get away, 
probably this signified mainly that 
more ideas were pressing hard 
from behind 

Can it not therefore well be 
that the price paid by the world 
for Leonardo’s sunny, extraverted, 
sociable, but perhaps insufficiently 
pushful, personality was just about 
a solid century of delay in the ar- 


Tbe first mass-produo- rival of our Age of Science on the 


tion machine. Designed world stage? If he had found a way 



to point a number of 
needles simultaneously, 
against its horizontal, 
rotating abrasive wheel 


to set his conceptions in actual 
movement it is altogether likely 
that we might be, today, where we 
now expect to be by 2040. 


This multiple cannon 
was not a "machine 
gun,” as is sometimes 
stated, yet It Is based 
on the mass-produc¬ 
tion principle of one. 
While top bank of bar¬ 
rels was being fired, 
the bank in front was 
cooling and the one be¬ 
hind was being loaded 


• • • 

SAVING SNOW 

Plowed into Rows, It 
Prevents Later Drifting 

You’d think there was enough 
snow in Canada without hoarding 
any—but the Department of Ag¬ 


riculture in Saskatchewan has an- 


probably did not know that they 
existed). 

There are at least three reasons 
why Leonardo’s great work did not 
have the expectable impress on 
scientific advance. 

First, he did not publish it. 

Second, in hie time no organized, 
far-seeing industry existed to take 
up discoveries and invehtions, as 


exists in ours. Not alone this but 
in that age people in general were 
not prepared to see the value of 
science. Leonardo’s contempora¬ 
ries, for example, regarded his 
mechanical and similar activities 
merely as whims and notions, in 
which he was good-naturedly in¬ 
dulged by thenl because of his 
worth-while artistic activities. 


nounced the development of a new 
technique for snow conservation, 
reports Ethyl News In many parts 
of the country, farmers look to the 
melting snows of spring to do the 
work of early showers in wetting 
and softening the soil for plowing 
and planting. And since it is im¬ 
portant to keep the snow right on 
the land where it will be needed 
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later, many experimental methods 
have been tried to prevent it from 
migrating 

The latest and simplest — and 
perhaps most successful — way of 
“tying down” the mantle of Jack 
Frost has been evolved by G. E. 
Matthews, superintendent of the 
Experimental School run by Sas¬ 
katchewan in the town of Scott He 
drags a pair of especially con¬ 
structed snowplows behind a trac¬ 
tor, lays each level field out in 
ridge-rows, and the problem is 
solved The ridges anchor suc¬ 
ceeding drifts 

Canadian farmers and scientists 
alike have long tried to make an 
ally of the winter snows — getting 
them to wet the soil instead of run¬ 
ning off in streams that cut gashes 
through the fields and leave other 
spots so dry that wind erosion car¬ 
ries away the good topsoil Many a 
farmer has had to re-seed, not 
once but twice, while his seeded and 
cultivated soil has blown across the 
road to bury another crop 

WOOD BRIQUETTES 

I N the larger cities of the West— 
Los Angeles, San Francisco, Port¬ 
land, Seattle, and Spokane—house¬ 
wives can buy a new type of 
fireplace log in groceiy or neigh¬ 
borhood stores, service stations, or 
from the ice man These neat, 
clean, and uniform cylindrical logs 
are pressed fiom sawdust and 
shavings from sawmills The maga¬ 
zine American Forests reports the 
ever widening use of this product 
which provides a method of sal¬ 
vaging gieat piles of sawdust form¬ 
erly wasted, or, at best, inefficient¬ 
ly burned in saw mill furnaces 

One of the logs weighs eight 
pounds and is the equivalent in 
fuel value of an armload of ordin¬ 


ary wood or a bushel basket of 
waste shavings Three times the 
specific gravity of the original 
wood, these logs will not float on 
water 

The process of makmg cylindri¬ 
cal fuel briquettes is not exactly 
new, as the machine was first de¬ 
veloped some years ago That ma¬ 
chine has, however, been so im¬ 
proved that production on a large 



One loK equals an armful 


scale IS possible The sawdust holds 
together in briquette form solely 
through materials it originally 
contained — no string, wire, or 
sticky binders being used The 
secret of its success is enormous 
pressure under which it is com¬ 
pressed—around 165,000 pounds 

HINGED BUS 

Threada Traffic, CarrioB 
More Paasengera 

There recently appeared on the 
streets of New York a unique vehi¬ 
cle in the form of a bus, longer 
than usual, and hinged just past 
its mid-section This is a new de¬ 
parture in surface transportation 
for cities of dense traffic The arti¬ 
culation of the two sections permits 


a shorter turn than would be pos¬ 
sible with a rigid bus of such 
length 

The new coach is 47 feet m over¬ 
all length, 96 inches in overall 
width and seats 58 passengers, 
which IS the capacity of the ordin¬ 
ary street car Each of its two sec¬ 
tions consists of the usual all-metal 
body construction riveted and gus- 
seted to a steel underframing The 
two sections are joined at the cen¬ 
ter on a horizontal plane by means 
of a hinged section in the under- 
framing, permitting front and rear 
sections to move up and down irre¬ 
spective of each other A pre¬ 
stretched lubberized covering pro¬ 
vides flexibility at the joint Re¬ 
verse steering on the front and rear 
axles gives the unit a smaller turn¬ 
ing radius than an ordinary 40-pas- 
sengei bus Hence, it may thread 
its way through heavy traffic with 
ease 

This Super-Twin coach, made 
by the Twin Coach Company, is 
propelled by a Diesel engine of 175 
horsepower, or it may be used as a 
trolley coach, obtaining the elec¬ 
tricity from overhead high-voltage 
wires 

"MAILED" 

Time Capsule 
Sealed In 

That 800-pound “letter to the fu¬ 
ture,” the Time Capsule, which was 
buried in an open pipe before the 
Westinghouse exhibit building at 
the New York World’s Fair, has 
now been finally “mailed ” During 
the first season of the Fair, and un¬ 
til late in September of the second 
season, millions of Fair visitors in¬ 
spected the Time Capsule as it 
rested at the bottom of its open 



Exterior and Interior of tbe hinged bus that will reduce traffic dlfficnltiM 
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pipe container On September 23, 
1940, It was finally sealed off by Dr 
Clark Wissler, archeologist of the 
American Museum of Natural His¬ 
tory. Dr Wissler turned a crank 
which emptied from a large caul¬ 
dron 500 pounds of a compound 
made of pitch and other chemicals 
—a special compound concocted 
for long keeping qualities 

The site of the Time Capsule 
will be marked by a monument It 
is firmly believed that no human 
eyes will again see it until arche¬ 
ological ages have passed 

TWO-WAY TELEVISION 

Demonstrated By Amateurs; 

Low Cost Equipment 

Recently announced was the 
opening of a two-way television 
circuit, operated by radio amateurs, 
the distance between the two ends 
of the aerial line being approxi¬ 
mately eight miles 

Mr George Bailey, President of 
the American Radio Relay League, 
the nation-wide organization of 
radio amateurs, who flew from 
Boston to dedicate the new circuit, 
said “The American Radio Relay 
League is indeed proud to have a 
part in this latest indication of the 
thorough-going, practical-minded- 
ness of the Ameiican radio ama¬ 
teur The conception of having two 
complete duplications of equip¬ 
ment, for a two-way demonstration 
and then ai ranging for simultan¬ 
eous voice transmission is one of 
the things we would expect from 
Arthur Lynch, whose inteiest in 
all amateur radio activities is well- 


known We are confident that this 
exhibition will be another link m 
the Cham which is binding the 
amateur radio man closer and clos¬ 
er to the average radio listener 
In commenting on the circuit, Mr 
Lynch said “The picture circuit is 
operating in the 112-116 megacycle 
amateur band—having one trans¬ 
mitter near the lower end, the other 
near the upper end This band, if 
expressed in the more commonly 
used terms, would be said to be 
on two and one half meters 

“The system which we are using 
can never be made to compare in 
clarity with commercial television 
We use a system which gives us 
but 120 lines, while the commercial 
standaids are in the vicinity of five 
hundred lines Then, too, the 
amount of power we use at our 
transmitters is only a very small 
fi action of the power used by the 
commercials The cost of our equip¬ 


ment IS extremely low, in compari¬ 
son A complete tiansmitter and 
receiver, of the type we are using 
on each end of our circuit, can be 
duplicated by any amateur for less 
than three hundred dollars That 
includes all the tubes, but it does 
not take the voice channel into con¬ 
sideration 

“Our voice circuit operates on 
two frequencies in the 56-60 mega¬ 
cycle band, which is the equivalent 
of approximately five meters The 
transmitter is equipped with sev¬ 
eral crystals, so that one of several 
voice channels may be selected at 
will, while the receiver is made 
with an automatic noise-gate, which 
prevents any sound coming from 
the loudspeaker until the voice of 
the operator on the other end of 
the circuit is heard 

UPROOTER 

Abandoned Railroad Beds 
Quickly Cleaned Up 

A machine which eliminates the 
tedious 30b of tearing up old cioss 
ties from abandoned railroad beds 
and hand-loading them on trucks 
has been developed by the Athey 
Truss Wheel Company Mounted 
on a Caterpillar tractor, this mobile 
loader pries up the old cross ties, 
swings them overhead, and slides 
them down a chute in the rear so 
that they are loaded onto the body 
of a truck 

As shown in the accompanying 
illustration, swinging arms are 
mounted on an axle near the rear 
axle of the tractor Meeting in 
front of the machine, the two arms 
terminate in a two-prong, wedge- 
shaped fork which gouges under 
the old cross ties as the tractor is 

335 



Two-way wnuteur televtoton set-up. Camera at left, receiver tube at right ' 
DECEMBER 1940 • SCIENTIFIC AMERICAN 




MISCELLANY- 


moved forward. The prong holds 
several of these cross ties as the 
arm swings up on the framework 
mounted over the tractor and drops 
Its load when almost directly over 
the tractor driver. The cross ties 
slide down a flat chute to the truck 
The truck is coupled to the tractor 
so that as the tractor moves the 
truck always follows. 

This machine will dig up and 
load an average of 10 ties every 20 
seconds, and with it a contractor 
is able to clear a mile of right-of- 
way per day 

CONTOUR FINDER 

Engineers of the immediate future 
won’t be forced to await the find¬ 
ings of ground survey crews, with 
the advent of the compact little 
"contour-finder” developed by the 
Abrams Aerial Survey Corpora¬ 
tion the situation is changed. 

The contour-finder, adapting a 
principle used by our grandparents 
—the stereoptican—measures ele¬ 
vations of trees, hills, and build¬ 
ings directly from a set of two 
aerial photographs. The drawing 
attachment accurately describes 
minute measurements, enablmg 
engineers to run profile lines along 
rights of way, locate and draw con¬ 
tour lines around dam sites and 
drainage areas and obstructions in 
engineering work Tedious ground- 
crew survey work is thus done 
away with, engineers being able 



Close-up of contour finder 


to locate “control points” m a short 
space of days 

'The contour-finder was designed 
to complement the work of aerial 
survey crews mapping projects 
from high altitudes 

The instrument is a compact one 
equipped with a drawing attach¬ 
ment for obtaining topographic in¬ 
formation from vertical aerial pho¬ 
tographs or from oblique photo¬ 
graphs which have been accurately 
rectified.. It consists of six parts, 
stereoscope, parallax measuring 
unit, drawing attachment, lighting 
unit, carrying case, and, optionally, 
an alignment mechanism. 

In operating the device, a pair 


of stereoscopic aerial photographs 
are placed under the instrument in 
such a way that two indicating dots 
cover the same point in both photo¬ 
graphs. The dial gages are set at 
the mid-point of their range The 
photographs must be at right angles 
to the instrument and the dots in 
direct line with the line of flight or 
base line of the photographs They 
are then fastened securely to the 



Contour finder In use 


table If the hand on the large dial 
is turned clockwise, the dot will ap¬ 
pear to rise in the stereoscopic 
model and vice versa 

By keeping the instrument m 
alignment with the pictures and 
moving the instrument with the 
floating dot always in apparent 
contact with the ground, a contour 
Ime can be traced on to another 
map of equal scale Higher or lower 
contour lines can be traced by rais¬ 
ing or lowering the floating dot the 
desired vertical distance and then 
tracing out the constant elevation 
The heights of buildings, trees, and 
ground elevations can be measured 
quickly. 

FOLSOM MAN 

His Actual Bonds 
Never Found 

Dr frank H. H. ROBERTS, JR , 
Smithsonian Institution archeolo¬ 
gist, last summer continued exca¬ 
vations for the fifth season at the 
oldest known inhabited site in 
North America—^the Lindenmeier 
site in northeastern Colorado 

This apparently was a summer 
hunting camp of the wraith-like 
makers of the peculiar type of 
spearhead known as the “Folsom 
point” which is found associated 
with the bones of extinct animals 
and in geologic strata dating from 
the closing centuries of the last 
great ice age. 

Dr Roberts has obtained not 
only a large number of Folsom 
pomts, and bones of animals eatoi 
by the hunters, but also many arti¬ 


facts used in their domestic life, 
such as stone scrapers and knives. 
Thus far he has been unable to 
find any human bones. 

There is still hope, Dr. Roberts 
believes, of finding a skull of one 
of these Americans of 15,000 years 
ago. It IS possible that the dead 
were not buried but were left ex¬ 
posed on the surface to be devour¬ 
ed by the vultures. The bodies may 
have been burned or there may 
have been a special burial site 
which has not yet been uncovered. 

DIESEL FILTER 

Cheap, Easily Removoble, 

Protects Engine 

An ingenious and highly effective 
filter has been developed by the 
Caterpillar Tractor Company for 
use in that company’s Diesel en¬ 
gines So efficient has this compara¬ 
tively simple innovation proved 
that laboratory tests show the new 
filters increase the life of Diesel m- 
jection pumps and injection valves 
by as much as 75 percent as com¬ 
pared with the usual edge-type 
metallic filters 

The filter elements consist of a 
high quality, highly absorbent 
type of cotton yam, wound on an 
inner metallic screen, which is 
wrapped with a filter paper Wind¬ 
ing of the yarn is done m a cellular 
pattern, with accurate spacmgs 
which are controlled in such a way 
as to provide increasing density 
toward the center Thus finer and 
finer particles are removed as the 
fuel approaches the center. In case 
an extremely fine dirt particle 
passes through the main elements, 
it IS stopped by the filter paper. 

The elements are easily remov- 



Seotfamal view of Dtoeel filter 
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able and aiw^ ihtexpenaive that 
they are simply thrown away when 
dirty, and quickly replaced. There 
ii a gage, mounted on the engine, 
which shows the operator when re¬ 
placement is necessary. Elements 
may be removed by simply remov¬ 
ing the cover on the centrally lo¬ 
cated filter housing, and lifting 
them out. 

FOR WINTER 

Paimanant Type 
Antt-Freeze 

iBtkt,” a new ethylene glycol 
anti-freeze, has been added to the 
product Ime of the automotive ac¬ 
cessories division of The B. F. Good¬ 
rich Company. 

The anti-freeze, the first ever 
offered under the Goodrich name, 
IS of the permanent type, one filling 
furnishing radiator protection 
against freezing all winter 

Odorless, the new compound will 
not evaporate or boil away; rust 
mhibitors prevent rusting, The 
new product will not damage car 
finish, mixes readily with other 
ethylene glycol anti-freezes, and 
can be tested with the standard 
hydrometers for such fluids. 

MINIATURE ROOMS 

Observer Sees Seli 
In Them 

A MAGIC MIRROR that projects the 
observer into a series of miniature 
rooms IS the feature of the new 
Alexander Smith Colorama Ex¬ 
hibit at Rockefeller Home Center 
at New York’s Radio City. An in¬ 
volved optical system actually lets 
you see yourself, reduced to one 
eighth actual size, standing in the 
middle of a perfectly proportioned 
little living room less than eighteen 
inches long. Most remarkable of all 
is the fact that you see a side view 
of yourself, full length, exactly as 
others see you and as you have 
never before seen yourself except, 
perhaps, in motion pictures 

While you have been admiring 
yoiuvelf in miniature, a recorded 
voice has been patiently explaining 
the theory behind the Colorama 
Exhibit — that women should' 
choose color schemes for their 
homes that flatter their particular 
tjTpe of beauty. The first room, 
the voice explains, is for a blonde. 
At this point a curtain descends 
over the apertiu'e through which 
you have been looking and when 


NATIONAL DEFENSE 


Industry's No. 1 Job 


Uif 



• There's probably no single sub¬ 
ject attracting more interest today 
than our National Defense program. 
Everyone wants to know the prog¬ 
ress American Industry is making 
in producing huge stores of guns, 
planes, ships, tanks and munitions. 

• Right now, several of our 
plants are working at top speed 
producing gun equipment and other 
machines which you would never 
find in the catalog of the thousands 
of products we manufacture. And 
very soon our production facilities 
will be substantially increased with 
the compleuon of fifteen new build¬ 
ings in SIX different states. 

• But the manufacture of these 
emergency products is only a part 
of the equipment our company is 
supplying. The electrical products 
that we build are a vital necessity in 
the National Defense program. Our 
long experience in designing and 
building practically every known 
electrical product is now being 
utilized to the limit by both govern¬ 
ment and industry alike. 

• Our plants are working night 


and day to fill orders for millions of 
dollars worth of electrical equip¬ 
ment-equipment such as turbines 
for marine service; motors and con¬ 
trol equipment for cargo ships; 
motors and generators for sub¬ 
marine tenders; generators and X- 
Ray equipment for the Army; radio 
equipment for all the Services; Sea¬ 
drome contact lights for naval air 
bases; distribution and instrument 
transformers for shipbuilding yards. 
Then there are ignitron rectifiers, 
multiple arc welders, meters, light¬ 
ing equipment, Micarta and scores 
of other produas, all wanted in a 
hurry by other manufacturers who 
are working on important defense 
orders. 

• In addition to filling these 
orders, we have still others from 
the more than 100,000 dealers and 
wholesalers who sell our home elec¬ 
trical products and Mazda Lamps. 

• All of these are orders that 
must be filled. Neither we, nor any 
of our industry partners, can afford 
to permit any bottleneck or busi¬ 
ness stalemate occur because of lack 
of the equipment that we supply. 
We must constantly bear in mind, 
too, that even greater demands will 
be made on us tomorrow. 

• One of the most important 
things our company has done to 
assure efficient fulfillment of all 
these demands is the creation of an 
Emergency Products Division. 
Through the work of this division 
we are maintaining full concentra¬ 
tion on defense problems, but in 
ways that least affect the important 
production of our regular electrical 
lines. 

• National Defense is most cer¬ 
tainly a tall order. And we at West- 
inghouse, like all American Indus¬ 
try, consider it the most important 
order in our history. 
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For the tropics: 17,500 tons, all staterooms air-conditioned 


it goes up again you find your im¬ 
age in another room identical to 
the first except for the color 
scheme This goes on until you have 
seen yourself m five little rooms 
The optical system that reduces 
you to one eighth your size and 
projects you into the miniature 
rooms IS not quite as complicated 
as might appear at first blush A 
full length mirror well to one side 
of where you stand picks up your 
image, and lenses focus it on a 
“transparent mirror” behind which 
IS one of the miniature rooms The 
“transparent mirror” can function 
either as a mirror or as a piece of 
clear glass depending on whether 
the light in front of it is greater 
than that behind or vice-versa 
As you stand looking into the aper¬ 
ture, a brilliant light illuminates 
your figure and thus when your re¬ 
flection in the full length mirror is 
focused on the “transparent mir¬ 
ror,” the part of the latter that re¬ 
ceives the image acts as a mirror, 
whereas the rest, because the light¬ 
ing in the little room is less intense, 
is perfectly transparent and allows 
you to see through the glass to the 
miniature room behind The illu¬ 
sion that you are actually standing 
in the room is complete 

BRIGHTEST FLASHLIGHT 

Small Light Throws 
Powerful Beam 

WHAT IS believed to be the bright¬ 
est portable battery light in the 
world, smaller than a man’s head 
but so powerful that it is possible 
to read a newspaper by its light 
half a mile away, has been devel¬ 
oped by Mr Jackson Burgess of 
the Burgess Laboratories 

The new portable lantern, with 
180,000 maximum beam candle- 
power, is 180 times as powerful as 



180,000 beam candlepower 


the best two-cell flashlight on the 
market 

The spot of light cast by the lan¬ 
tern at aim’s length is 45,000 foot- 
candles, which, by mathematical 
calculation, is four and one half 
times as bright as sunlight on a 
spot of the same size Theoretically, 
at 100 feet it has 180 foot-candles 
which is equal to the average office 
illumination The light output of 
the new lantern far exceeds that 
of an automobile spotlight or two 
automobile headlights 

The new light may be used by 
fire and police departments as em¬ 
ergency standby lights, and as an 
emergency landing light for air¬ 
planes It may also be carried in 
planes to be used in emergencies 
as protection insurance, similai to 
the way in which modern air trans¬ 
ports cany battery-opeiated radio 
transceivers 

COOL SHIPS 

First to Air-Condition 
All Staterooms 

OMETHiNG new in hand-made 
weather for tropical waters will be 
introduced in 1941 when Moore- 
McCormack’s American Republics 
Line supplements its regular ser¬ 
vices to the east coast of South 
America with four new combina¬ 
tion passenger and freight liners 

The new liners will go in for mr 
conditioning m a big way Thej^l 
feature it not only in public rooms 
—as the newer ships are doing— 
but for the first time will also in¬ 
stall it in each and every state¬ 
room 

Pioneer vessels to be thus 
equipped, the new liners will ac¬ 
commodate 196 passengers and are 
being built because of the greatly 
increased interest of Americans in 
touring South America Of 17,600 


tons displacement, the ships will 
be 492 feet overall and will have 
a molded beam of 69 feet six 
inches Their two Diesel engines 
will develop 9000 horsepower and 
give them a speed of 17% knots 

AUTOMATIC COFFEE 

To the automatic toaster which 
has graced many breakfast tables 
for years, may now be added an 
equally automatic coffee maker 
Embodying all the features of ex¬ 
isting glass coffee makers—clean 
glass bowls, fascinating operation, 



Better coffee—automatically 


and ease in making good coffee— 
the new device eliminates certam 
disadvantages which have been ex¬ 
perienced by coffee makers 

The Alnico magnet, versatile 
General Electric product, is the key 
to this new appliance A small 
cylindrically-shaped Almco mag¬ 
net, coupled by suitable levers to a 
pair of contacts, is held in its upper 
position by a small stainless steel 
keeper located on the lower end of 
the lower bowl tube. As the last of 
the water is forced into the upper 
bowl, excessive turbulence in the 
tube breaks the circuit, allowing 
the magnet to drop and turning off 
the unit As the brew returns to the 
lower bowl, a thermostat turns OQ 
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a separate warming element 
which maintains the coffee at a 
teiftperature of approximately 185 
degr^s for an indefinite period 

INSECTS 

F^low AtmhM ol 
Th» World 

If history is allowed to repeat, 
say officials of the Bureau of En¬ 
tomology and Plant Quarantine, 
the present war may add to the 
insect pests that have invaded new 
territory because of armed conflict 
among men The Hessian fly, 
which each year destroys wheat 
with an estimated value of $13,000, 
000, came here with the Glerman 
troops hired by George III to sup¬ 
press the rebellion Turning the 
tables, the Colorado potato beetle 
crossed the ocean in 1917 with the 
American army and settled in 
France, subsequently spreading to 
Germany where it is a serious 
threat to an important food crop. 
During World War I, Australian 
wheat replaced Anieiican wheat 
which had been shipped to Europe 
Some believe these importations 
introduced flag smut in America 


CHRISTMAS TREES 

Fireproofed by 
Simple Treatment 

Many people preserve their 
Christmas trees for long periods by 
inserting the butt in a container of 
water The live tree absorbs water, 
sending it through all branches 
and leaves so that the decorated 
tree may stand for many days 
This ability of the tree to send 
water throughout its structure may 
be made use of to fireproof the tree 
According to American Forests 
magazine. Dr Martin Leatherman, 
associate chemist m the United 
States Department of Agriculture, 
has found that fairly concentrated 
solutions of ammonium sulfate or 
calcium chloride will usually do 
this job effectively. Dr. Leatherman 
says that the trees to be so treated 
should be as fresh as possible. Be¬ 
fore treatment, an earthen crock," 
glass jar, or a galvanized paU 
should be available Then the base 
of the tree should be cut on a long 
diagonal slant or in the form of a 
narrow V. The chemical preferred 
is ammonium sulfate, because it 
is cheap, effective, and easily ob¬ 
tained. The quantity to use should 



Every Scientist 

IS AN 

Optimist 

He thinks there is a better way of doing things and 
he IS right There is nothing so good hut it can be 
better And it is that spirit which has for more than 
forty years animated the Management of The 
W aldorf-Astoria. 

This famous hotel has never been satisfied to be 
first, but holds that position in the world because 
of Its constant desire to be better It is scientific in 
its search for better ways of doing things . . . and 
optimistic in its faith that new ways can be found 

Each day The Waldorf-Astoria is, in some imper¬ 
ceptible but tangible degree, a finer hotel than it 
was the day before. 

We are never satisfied, which is why Waldorf 
patrons always are. 

The 

Waldorf-Astoria 

PARK AVENUE . 49TH TO 50TH . NEW YORK 
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be one fourth the weight of the 
tree It is dissolved in the ratio of 
one and one half pints of water for 
each pound of chemical. The tree 
IS then set in the solution and away 
from direct sunlight until most of 
the solution is absorbed. Dr. 
Leatherman obtained best results 
when the surrounding tempera¬ 
ture ranged between 65 and 65 
degrees, Fahrenheit. The solution 
absorbed more readily at this tem¬ 
perature and the foliage retained 
its green color longer than when 
treated in a warm room. 

Treatment of trees in this man¬ 
ner does not mean that all Are 
hazard has been eliminated but 
only that the tree itself will not 
readily catch fire. Other decora¬ 
tions used with it should, there¬ 
fore, be of fireproof quality 

MAGNETIC ALLOY 

Holds Mora Permanent 
Magnetism Than Any Other 

A NEW magnetic alloy of remark¬ 
able qualities, “Vicalloy,” was an¬ 
nounced recently to the American 
Physical Society by E A. Nesbitt 
and G. A Kelsall of Bell Telephone 
Laboratories of New York. Com¬ 
posed of cobalt, vanadium, and 
iron, the alloy can be made to hold 
more permanent magnetism than 
any other commercial material In 
addition, it can be drawn and 
rolled—a property of advantage m 
many applications, and not pos¬ 
sessed by other permanent magnet 
materials of importance in the art 
For example, it has been rolled into 
tape 1/500 of an inch thick and 
1/20 of an inch wide Several 
thousand feet of this tape were used 
for sound-recording at the New 
York World’s Fair, while shorter 
lengths are running constantly as 
endless loops in the Bell Telephone 
weather-announcing systems 



A tfoy loop of Vicalloy anp- 
poht aeveral pounds of Iron 
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Taking its name from the initial 
letters of its three components, 
the new material is composed 
of 6 to 16 percent vanadium, 
30 to 52 percent iron, and 30 
to 62 percent cobalt. From the 
molten state, it is cast into an ingot, 
which is hot-swaged to % of an 
inch diameter. It is then drawn in¬ 
to wire or rolled into tape, as de¬ 
sired. When in final form, it is 
heat-treated to develop its mag¬ 
netic qualities. It is permissible to 
use a heat treatment that will not 
be harmful to most high-permea- 
bility materials. Thus it is possible 
to weld such pieces to the magnet 
and heat-treat them both together. 

GIANT TESTER 

Materials Testing Machine 
Very Accurate 

A 100-TON materials testing ma¬ 
chine, so powerful that it can 
bend two parallel, 12-mch, steel I- 
beams, yet so accurately controlled 
that It can crack a nut without 



100-ton testlns mschlne. Note 
the man on the transverse table 


crushing the kernel, has been built 
by the Riehle Testing Machine 
Division, American Machine and 
Metals, Inc. Riehle directing de¬ 
signers have released the following 
specifications- 34 feet high, 21 feet 
wide and 24% feet from front to 
back The transverse table, one of 
the largest ever built, is 8 feet 
wide. 

Not only is the machine one of 
the largest ever built in the United 
States, as well as the world; it is 
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also among the most accurate. 
Though it can exert a maximum 
of 700,000 pounds pressure, the 
mechanism has recorded a maxi¬ 
mum error of 0.06 percent, making 
it one of the most sensitive ma¬ 
chines of this type ever built. Ger¬ 
man technicians refuse to build 
machines more accurate than 1 
percent — sixteen times greater 
error than this machine. 

In routine tests the machine 
snapped 12 by 12-inch wooden tim¬ 
bers with a pressure of 600,000 
pounds. Steel tubes three inches in 
diameter were crushed at 600,000 
pounds pressure. 

When finally set up, this machine 
will be used for routine testing and 
as a primary standard for the veri¬ 
fication of calibrating instruments. 
It required eight months to build; 
two months were spent in design 
alone 

WEATHER NERVES 

Bosls Foimd for Effect 
Ridiculed as 'lust Imagination" 

If your temper and nerves get 
more edgy when a storm is 
approaching, it is probably because 
the water balance in tissues of 
your body actually is disturbed 
due to falling barometric pressure 
outside. Advancing this hkelihood. 
Dr C A. Mills, of the University 
of Cincinnati College of Medicine, 
advocates that scientists should 
closely mvestigate body changes 
thus involved when stormy weath¬ 
er brews. 

Suicides are more likely to occur 
when a storm center approaches. 
Dr Mills stated Domestic troubles 
flare up most readily. It is harder 
to think clearly. Even animals be¬ 
come more inclined to fight, and 
less reliable. “With declining out¬ 
side pressure,” he explained, “tis¬ 
sues take up water and swell, much 
as does a sponge, while with ris¬ 
ing pressure they give up water 
and shrink.” In girth measure¬ 
ments of his own leg ]ust below the 
knee, he observed changes of half 
an inch or more with major 
weather changes, and some people 
changed several pounds in weight. 

OUTWITTING GRAVITY 

Of Two Identical Bolls, 

On* Is Lazy 

Two steel balls of identical wei^t 
and size recently disproved one of 
the rules of gravitation by rblllng 
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Same welsht, dUferini: "gnvtir" 

at different speeds down an incline 
Dr Phillips Thomas, Westinghouse 
research engineer, performed the 
experiment to demonstrate how the 
friction of tiny particles of loosely 
packed powdered tungsten inside 
one of the balls made it lazy by ab¬ 
sorbing part of its energy 
Westinghouse engineers. Dr 
Thomas explained, have used this 
same principle of energy absorp¬ 
tion to prevent electrical relay con¬ 
tacts from bouncing apart when 
they are closed, thus eliminating 
sparking and reducing wear on 
electrical control equipment 

MILDEW PROOFING 

Simpl* Home Treatment 
For Fabrics 



Experimenters — Schools — Field Workers 

An Aeeurate Balance at a Price 
Within the Reach oE All 


Mildew can be prevented This 
IS the conclusion reached by Mar¬ 
garet Furry, Helen Robinson, and 
Harry Humfeld of the U S De¬ 
partment of Agriculture after 
studying 135 recommended treat¬ 
ments. Of these, 35 were effective, 
about 10 practical for home and 
farm use Tests are continuing m 
the home econonucs laboratories 

Use of such finishes will save 
money, these investigators point 
out. Mildew proofing will help 
preserve tents, tarpaulins, sails, 
sandbags, and other pieces of can¬ 
vas equipment often stored in 
moist or poorly ventilated places. 
In the home, shower curtains, 
awnings, and canvas on porch fur¬ 
niture may need treatment. Un¬ 
treated cotton fabrics are likely 
to mildew—then develop discol¬ 
ored and musty-smelling spots. 
They may be attacked so severely 
that they rot and fall to pieces. 

Directions for treating an aver¬ 
age-size shower curtain illustrate 



BENNETT BALANCE—$8.00 plus 40c Postage 
Tech Editorial Service, 26West40thStreet,NewYork,N.Y. 


DBCEMBB® l»4f) • SCIENTIFIC AMERICAN 


341 






-MISCELLANY- 



WANTED: manuscripts 

rORniHYV'pSliSM'iy‘~'^^^tfth A»».. N. Y. c 





one of the simplest methods and 
call only for a good laundry soap 
and crystals of cadmium chloride, 
available at drug stores. Have the 
cloth thoroughly clean Heat it in 
a solution of one to two ounces of 
soap to the gallon of water About 
one and one half gallons will cover 
a shower curtain Heat 20 mmutes, 
remove the cloth, and squeeze out 
excess soap Put the wet cloth into 
a second solution of cadmium 
chloride crystals, three ounces to 
the gallon of water, about one and 
one half gallons required Heat for 
about 30 minutes, wring out, and 
dry without rinsing Hang to dry 
on a twine line (a metal line may 
stain the fabric) This treatment 
does not affect the color of the cur¬ 
tain, which will be resistant to mil¬ 
dew until laundered again 

PLAINS PREHISTORY 

Five Staqes of 
10,000 Yeoni 

Long before covered wagons of 
white settlers jogged toward the 
West, at least two great migrations 
of red men, their wives, and chil¬ 
dren plodded westward on foot to 
possess the Great Plains 

New chapters of the central 
Great Plains prehistory, recon¬ 
structed by Dr Waldo R Wedel 
of the Smithsonian Institution 
from archeologists’ burrowing into 
Indian ruins and .searching Plains 
terrain, can be briefed as follows 

1 About 10,000 years ago, the 
first men and women peopled the 
Great Plains, roving eastward 
from the Rockies Nomad bison 
hunters, they were some of the 
early Americans identified by the 
distinctive stone dart points known 
today as Folsom and Yuma wea¬ 
pons 

2 Then came a blank chapter, 
enormously long, when the Plains 
were apparently abandoned by 
man 

3 The first easterners re-dis¬ 
covered the Plains They moved 
cautiously, were not numerous, 
and were peaceful Indian settlers, 
not wandering hunters 

4 Later a second migration of 
different, more progressive Indians 
arrived Also peaceable, these 
easterners brought the gift of corn, 
made better pottery They were 
mound building tribes Myster¬ 
iously, these best settlers abandon¬ 
ed their homes and vanished, be¬ 
fore white men saw the Plains. 

5 The Spanish conqueror, Cor¬ 


onado, seeking non-existent golden 
cities, marched from Mexico as far 
as Kansas in 1541, and was the 
first white discoverer to view Plains 
tribes. Nomad hunters were on the 
rise, harrying Indian settlers Pro¬ 
vided in time with white men’s 
firearms and horses, the Indian 
hunter became ruler of the Plains, 
ending Indian dominance with a 
brief bison-hunting era—as bison 
hunters had begun the conquest 
—Science Service 

LUMINOUS BRICKS 

Glass bricks have been used more 
and more widely, because of sev¬ 
eral advantageous features, during 
recent years Soon it should be pos¬ 
sible to erect walls of glass bricks 
which admit daylight during the 
day and are luminous at night 
This glowing light from the bricks 
at night would be so well distrib¬ 
uted that there would be no bright 
spots 

Electricity is passed through 
these bricks, which are coated 
inside with fluorescent material 
similar to that used in the widely- 
known fluorescent tubes If ultra¬ 
violet light is needed in a room, 
the bricks can be made of materials 
which transmit these rays, while 
a small amount of mercury inside 
each brick would be used as the 
source of the ultra-violet 

Rights to this invention have 
been assigned to the General Elec¬ 
tric Company 

NEW CORNET 

Dealgn CbonqM 
Improve Ploying, Tone 

Slanted pistons and a new tone 
spiral are features of a cornet and 
trumpet recently developed by a 
leading American manufacturer 
Tests indicate unusual playing 
ease, substantial power, and added 
high tones for the new designs. 

"While the conventional horn is 
built in an oval spiral, with the 
mouthpiece at the level of the bell 
the new models provide an ever- 
rising air flow. The mouthpiece, at 
which the tone column originates, 
is the lowest point of the tubing 
when held in playing position This 



. . ever-iialiic air Oow” 


When yon write to 
advertisers 

• Tlie I’.dilor will appreciate 
it if you will inenlioii 
that you SriENTIFICJ 
saw il m AMERICAN 


342 


SCIENTIFIC AMERICAN • DECEMBER 1940 















-MISCELLANY- 



Plston valves on an anrle 


feature, the makers believe, may 
account in part for the ease and 
flexibility of tone production 
By installing the piston valves 
on an angle, a more natural and 
lelaxed position of the hand and 
fore-arm is permitted, which in 
turn leads to improved muscular 
control and facility 

DANGER UNIT 

DeijTee of Dcmger 
In Driving Cars 

To MEASURE the hazaid involved 
m driving at various speeds, the 
Travelers Insurance Company has 
developed the “danger unit” which 
is defined in stopping distance, 
roll over, vertical fall, and turn¬ 
ing radius, reports the Stone & 
Webster Bulletin 

Under average conditions the 
distance an automobile moves aftei 
its driver has decided to make an 
immediate stop varies as the square 
of its speed. A “danger unit” equals 
d5 to 40 feet of stopping distance 
A car traveling at 25 miles pei 
houi can be stopped in this dis¬ 
tance, while in stopping from 50 
miles per hour it will travel be¬ 
tween 140 and 160 feet, the equiva¬ 
lent of four “danger units ” Nearly 
one full “dangei unit" is added 
when the speed of a car is inci eased 
from 45 miles per hour to 50 

In case of too sharp a turn, a car 
will sometimes roll over once for 
each “danger unit” it carries Thus 
it may roll over once at 25 miles 
per hour, twice at 35, and peihaps 
nine times at 75 It is well to re¬ 
member that only in the luckiest 
accident can the driver cling to the 
inside of the rolling car as it does 
its three turns at 45. 

Striking a solid object at 25 will 
do a car about the same damage 
as if it had been driven off a two- 
story building Encountering a 
stone wall at 50 will be just as 
serious as if it dropped from four 
times two stories, or eight stories 
When Captam George Eyston was 
doing 300 miles per hour and more 
on the dry gait beds of Utah, his 
big engine was packing energy in - 


to his car with such industry that 
it was adding one “danger unit” 
for each mile of increased speed 
Had he hit a solid stone wall he and 
his machine would have been 
smashed as completely as if he 
had driven off a 3000 foot ledge 
into Grand Canyon 

Each added "danger unit” causes 
the car to require a longer turning 
radius Thus a car can make only 
one fourth as sharp a turn at 50 as 
at 25, one ninth as sharp a turn at 
75 as at 25 

RUBBER GLUE 

Non-Flammable, No Odor, 

Keeps Well 

A NEW cement. Texglue, with a 
latex or rubber base, and com¬ 
pounded to afford exceptional ad¬ 
hesive properties and resistance to 
aging has been announced by The 
B F Goodrich Company It con¬ 
tains no flammable solvents 

The now product is of special in¬ 
terest to upholsterers, awning 
manufacturers, and leather fabri¬ 
cators as well as to anyone having 
any requirement of adhesion of 
fabrics, paper, leathei, or other 
porous materials Texglue also will 
attach fabrics, paper and other ma- 
teiials to non-porous surfaces, and 
can be easily cleaned from these 
surfaces when its mission is ac¬ 
complished 

There are many non-industnal 
uses foi Texglue as an office paste, 
easily removed, leaving clean 
paper surfaces, for sealing pack¬ 
ages, applying labels, posting 
bulletins It also can be applied as 
an anti-skid coating for rug bases, 
used to repair clothing and house¬ 
hold furnishings, and to stop runs 
in hosiery 

Non-flammable, with no objec¬ 
tionable odor, the cement can be 
stored in normal atmospheric tem¬ 
peratures, with avoidance of freez¬ 
ing temperatuies or heat above 90 
degrees 

HI-JACKING THE ANT 

Foimsra Get Anta' 

Collection oi Gross Seed 

By hi-jacking the harvest of buf¬ 
falo-grass seed which red ants ac¬ 
cumulate—probably as a source of 
winter feed—southern farmers and 
ranchers can sometimes gather a 
supply of seed at slight cost. One 
farmer in Bell County (Texas) gqt 
about 200 pounds of clean seed in 
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two days from ant hills in a pas¬ 
ture of native buffalo grass, says 
W J Neumann, in charge of a soil 
conservation project of the U S 
Department of Agriculture, near 
Temple, Texas 

Soil Conservation Service men, 
who noticed that red ants collect 
buffalo-grass seeds and pile them 
around ant hills, were able to tell 
the farmer how to get seed for 
planting The seed mateiial was 
swept together with a stiff push 
broom and then run through a com¬ 
mercial cleaner to separate the seed 
from soil, trash, and weed seeds 

STEEL EATERS 

Bacteria Thrive on 
Iron and Steel 

T HE discovery that certain bactei la 
living underground thrive on iron 
and steel pipes, causing annual rust 
and corrosion damages running in¬ 
to the millions, was announced at 
the convention of the American Gas 
Association by Raymond F Hadley 
of Philadelphia, electrical engineei 
of the Susquehanna Pipe Line Co 

Known as anaerobic bacteria be¬ 
cause they live in an atmosphere 
devoid of oxygen, it has been found 
that they can survive for long per¬ 
iods of time when brought to the 
surface When magnihed 850 times 
under the microscope, they appear 
in the shapes of coil spirals or 
curved rods They are particularly 
hardy Cultures have been grown 
from soil water taken from under 
ice They also have withstood tem¬ 
peratures as high as 176 degrees 

Once the bacteria have taken 
hold, the maximum life of a pipe 
IS approximately seven to ten years 
The rate of corrosion under their 
attack IS nearly three times that 
of other types, with the exception 
of carbon contact, stray electric 
cui rents, and concentrated acid 

There are 450,000 miles of gas, 
oil, and water distribution systems 
in the United States, all of them 
susceptible to attack by the bac¬ 
teria 

BUGS IN PLASTICS 

Transparent Sheets for 
New Mounting Method 

For schools, laboratories, and 
camps, a new method for mounting 
biological specimens has recently 
been worked out, utilizing Mon¬ 
santo cellulose acetate The mounts 
consist of two flat sheets with a 
hollow in the center of each. The 


specimen—butterfly, beetle, or 
other insect—Is laid flat on one 
sheet with the body of the insect 
resting in the hollow Another 
sheet of the same size is placed over 
this Wings and limbs are between 
the sheets while the body rests in 
its cavity The two sheets are then 



Oval center holds the body 


cemented together The mount is 
now complete in a permanent, fully 
visible, and insect-proof arrange¬ 
ment 

The mounts, known as the 
Schwarz Transparent Mounts, are 
being manufactured by the Frank 
Schwarz Studio, of St Louis, and 
distributed through the Central 
Scientific Company 

APPLE JUICE 

"Floah" Pasteurization Product 
Resembles Fresh Juice 

The “flash” pasteuiization for 
preserving apple juice, developed 
by specialists at the State Experi¬ 
ment Station at Geneva, New York, 
provides a reliable and relatively 
simple method for use on the farm 
which will insure a product that is 
being well received by the public 
because of its close resemblance to 
freshly pressed apple juice 

The essential features of the 
method include straining the juice 
carefully, heating it quickly to 170 
degrees, Fahrenheit, and then put¬ 
ting the hot juice into bottles or 
cans without further treatment 
After standing for a few moments, 
the containers are quickly cooled 
The re.sulting product possesses 
much of the flavor and aroma of 
the freshly pressed juice and will 
keep indefinitely 

“Until recently the only juice 
which could be prepared and pre¬ 
served in the kitchen was tomato 
juice,’’ say the Station specialists 
Now, however, “apple, cherry, 
grape, and many other fruit juices 
are used daily in the home. Im- 
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proved quality of preserved fruit 
]uices has been made possible by 
development of methods of pro¬ 
cessing within the last few years 
These improved methods include 
continuous flash pasteurization 
with little or no loss of flavor, 
methods to exclude air from juices 
which formerly caused changes of 
flavor and deposit of undue 
amounts of sediment, and perfec¬ 
tion of containers, both bottles and 
cans ” 

ART IN PLASTICS 

Cold-Molding Maisrial 
Mokos PlaquM 

PLASTics have found then way in¬ 
to art many times, yet usually there 
IS some difficulty in handling them 
A new cold-molding plastic, made 
by the Monsanto Chemical Com¬ 
pany, Plastics Division, obviates 
one of the most troublesome factors 



in plastics molding—the use of 
heat Consequently, attractive, dec¬ 
orative plaques are now being cast 
from this material by W, L Stens- 
gaard & Associates An accompany¬ 
ing illustration indicates the deli¬ 
cate modeling that is possible when 
using the material for casting in 
this manner 

The cold-molding plastic is origi¬ 
nally in the form of a liquid When 
this fluid is mixed with another 
and poured into molds, it hardens 
without heat into a durable, rigid 
plastic of warm color and pleasant 
texture. 

SAWDUST STOVE 

On the West Coast there is being 
produced a new sawdust burner 
which reduces the sawdust to a gas 
which in turn is burned in the com¬ 
bustion chEunber to give efficient 
heating. The sawdust is loaded into 
a hopper beside the stove. Heated 


by the flame above, the sawdust is 
converted into gas and a small 
amount of exhausted ash The saw¬ 
dust smoulders on the grate, does 
not backfire, forms no creosote, and 
burns continuously so long as the 
hopper IS kept filled Users have 
reported a fuel cost of 75 cents to 
$1 50 per month 

GEOLOGIC MUD 

New Technique Verifies 
Geologists' Claims 

Mud deposits, 500 feet thick, on 
the deeper parts of the ocean floor, 
represent the accumulation of all 
geologic time, some 2,000,000,000 
years Deep ocean deposits grow 
in thickness at the rate of two or 
three centimeters in from 5000 to 
10,000 years A layer of sediment 
ten feet thick may represent a time 
interval of from 100,000 to 200,- 
000 years 

Dr Joseph A Cushman, di¬ 
rector of the Cushman Research 
Laboratory at Sharon, Massachu¬ 
setts, and a noted authoritv in 
marine geology, recently empha¬ 
sized these facts as being of ex¬ 
treme importance in interpreting 
the geologic histoiy of ocean muds, 
because wide ranges in geologic 
time are thus preserved in core 
samples of only a few feet in 
length 

Vertical core samples 10 to 12 
feet long have recently been col¬ 
lected from the deeper parts of the 
North Atlantic by the Piggot 
“gun,” invented by Dr C S Pig- 
got, of the Geophysical Laboratory 
of the Carnegie Institute of Wa.sh- 
mgton Core samples obtained 
along the line of the Atlantic cable, 
from Newfoundland to Ireland, 
contained abundant fossil remains 
of tiny life forms, diatoms, and the 
snail-like foramimfera, which re¬ 
flect climatic conditions prevalent 
at the time of deposition Warm 
water foramimfera, such as live 
now in the Gulf Stream, alternate 
with types characteristic of the 
Arctic These alternations of cold 
and warm types of forammifera 
probably correspond to the known 
advances and retreats of the great 
ice sheet that once covered half of 
the North American continent 

Even mud samples taken from 
the deepest portion of the Carib¬ 
bean reflect the thickness of the 
great ice cap once lying far to the 
north. Cores from the Caribbean 
were described as showing definite 
zones of concentration of warm 
water forammifera separated by 
zones in which they were absent 
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DECO FILES 

WITH BUILT-IN VIEWER 

—the last word in negative and 
slide filing systems, enabling you 
to put your finger immediately 
on the slide or negative you 


Conducted by JACOB DESCHIN. AJl.P.S. 


DECO 35 mm. FILE & VIEWER 

Sturdily built, all metal welded 
case, finished in rich wrinkle 
brown; easy and safe to carry 
about, because it is equipped 
with a snap catch and carrying 
handle. 

Holds 1500 negatives in strips 
of 4 in cellophane envelopes; or 
partitions can be removed to 
accommodate film cans. Sepa¬ 
rate compartments in cover 
holds file cards for indexing 
film, printed with complete data. 
Comes completely equipped 
with 12 file cards, 24 cellophane 
film strip envelopes, 26 file sepa- 

Only j 3,75 

MODEL 155, same as above, 
but takes seventy 2x2 slides 
Price ^3.75. 


Write Dept. S. A. D. 


I All Contrasts In One Paper 


I s* light when teamed with a suit- 
I ably coated printing paper will af- 
foid a variety of tone contrasts in the 
one paper With this as a basis, the 
, Dcfcndei people went to woik to pro- 
I duie the paper and the method by 
which “complete contrast control” 
could be had in one grade of paper 
i The result is Vaiigam (varied gam¬ 
ma), and the tests we have given it 
indicate the method to be both suc¬ 
cessful and useful 

We made thiee sepaiate tests on 
different occasions under the lollow- 
ing conditions Dai kroom illumina¬ 
tion was by red safe-light, Varigaiti 
being sensitise to the ordinary print¬ 
ing safclights but not to led A nega- 
li\e ol lathci stiongei than normal 
, cUnsitv was used in two of the tests 
I .iiul a noimal stiength negative in the 
I olhci Dciclopment was in U-72 
I diluted 1 to 2 toi two ol the tests and 
. m the Uelendci leiommended Sl-D 
1 111 the thud In the lirst tw'o tests the 
I bath w.is made up as usual and the 
I 'chole batch run thiough in the one 
' bath In the last test, with the 55-D, a 


I bath w.is made up as usual and the 
I 'chole batch run thiough in the one 
' bath In the hast test, with the 55-D, a 
separate, new bath w.is made up foi 
each pi int to assure like clevelopei 
conditions loi each ol the pi ints The 
temperature foi e.uh bath w.is held 
at 70 degiees and dcselopment was 
for l'*,> minutes The eiilaigei light 
I source was the popular “211 " 

[ With each package of Varigam 
I paper. Defender supplies a yellow and 
a blue gelatin flltei, togethei with a 
catdboard liltei holder between which 
the filters aie windwiched hv binding 
the edges with lantei n-slide binding 
tape These filters aie held iindei the 
enlarger lens oi attached to the lens 


barrel with tape By varying the pro¬ 
portionate length of time during 
which each of the filters is held under 
the lens, thus coloring the light yellow 
oi blue, as the case may be, different 
grades of contrasts are obtained on 
the one paper, blue light providing 
contrast—yellow light, softness. 

A test strip is made m the usual 
way Foi this purpose the manu¬ 
facturers recommend making a test 
with all blue light, but we have found 
it easier to judge proper printing time 
by cutting the exposure time m two, 
exposing half the time through the 
blue, half the time through the yellow 
filter The exposure learned through 
this tost will be the same for all other 
(ombmaticms of the two filteis In our 
test, the total exposure time was 14 
seconds, and this remained the same 
feu all the prints made from the same 
negative, the timing being distnbuted 
as lollows 2 seconds foi the blue, 12 
seconds for the yellow, 4 seconds foi 
the blue, 10 seconds foi the yellow, 
,md so on, plus 14-^ocond cxposuies 
made entirely with yellow light and 
cntiicly with blue light 

The resulting print conti.ists gave 
,1 range from verv soft gradation to 
veiv hard, with punts of distinctly 
different contiasts in between the two 

A more convenient method of alter¬ 
ing the color of the light is the use of 
the Duralinc Print-Control Filtei Set 
piepared especially tor Varigam paper 
by Harrison & Harrison, of Holly¬ 
wood, California These aie available 
m either the Standard Set, which 
(ontains ten filteis with varying mix- 
tiiies of the yellow and blue filteis, 
oi the Special Set, containing five 
filteis The first piovides ten degrees 
ol contiast from YBl (very soft) to 
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YBIO (extra hard), while the smaller 
set includes YBl, YB3, YB5, YB8, and 
YBIO The latter is quite satisfactory 
and if an additional filter may be re¬ 
quired later on, it can be purchased 
separately With the set comes a dual 
snap holder, fitting a designated lens 
diameter The filters are easily 
snapped in and out In addition, a 
lock ring may be had for permanent 
attachment to the lens barrel 

The other two tests were made with 
the Duraline filter set, and provided 
an amazing range of contrasts in the 
same printing time for each of the 
prints YB5 was used for making the 
test strip, after which all prints were 
made for the same time, the filters 
being snapped in and out successive¬ 
ly in easy, routine fashion except that 
in the 55-D tests, a new bath was 
made up for each print This was foi 
test purposes only, howevei, and is 
not necessary in normal working 
practice An indication of the range 
may be seen in the i eproductions 
made, respectively, through the YBl, 
YBS, YB8, and YBIO Duraline filters 
If the cngrusings do justice to the 
originals, you vill be able to judge 
of the results foi yourself 

We believe that in actual use, the 
average worker will eventually settle 
down to two or thicc, perhaps four 
filters or flltei toinbinations (Inci¬ 
dentally, the Duraline filters must be 
used sepal ately and not in eombina- 
tion with each other, since the varying 
combinations of blue and yellow are 
already incorporated in each of the 
filters ) The nthei filters will be used 
for those special negatives requiring 
other than luutine treatment 

In actual use, the Vaiigam worker 
will forget all about the usual contiast 
designations and refer to them as YB 
contrasts instead In the beginning, 
he will make up a panel of prints from 
a negative of normal contrast and 
bind them into a folder or mount them 
over his printing table This panel he 
will use a guide in selecting the 


proper filter to use with a particular 
negative If the negative is softer or 
harder than normal, he will make the 
proper allowance, just as he would 
with different grades of paper The 
advantage with Vangam, however, 
will be that a change in the filter 
rather than the paper is all that will 
be called foi After the worker has 
become accustomed to processing 
Vaiigam, he will refer to contrasts 
not as normal or medium or hard, but 
as YB5, YB8, and so on And this, 
we feel, is a very definite and helpful 
advance in the art of punting 

Movie-Making With a PiirpoBe 

I F you make a plan and try to stick 
to It, your movic-makmg activities 
will be the more valuable because 
they will build up to a definite goal 
rather than a miscellany of discon¬ 
nected short lengths Moviemakei 
George Post, of New York City, who, 
incidentally, has been shooting Koda- 
(hiome exclusively ever since it ap¬ 
peared on the market, has a scheme 
that, to our mind, is worth imitating 
George has a rather wide range of 
interests, finding pleasure in shooting 
cithei llower closeups or the Cuban 
dancers at the World’s Fair, scenic 
effects in the country or subjects in 
the intimacy of his own home But 
one thing he abhors, and that is mix¬ 
ing his inteiests on any one reel The 
plan he follows is this Whenevei he 
comes across a subject he likes, he 
shoots as much film as he thinks 
necessary and spools it onto an empty 
400-foot reel It his next subject is 
in another category, he spools it onto 
still anothci reel even tliough the fust 
has only 50 feet on it When he has 
occasion to shoot another aspect of 
the fiist subiect, he adds this footage 
onto that reel And thus he proceeds 
until the 400-foot reel of the one sub¬ 
ject has been filled In this way he 
edits as he goes along, cutting off 
what he docs not want belore splicing 
it He tries when possible to get at 



HAVE THE FUN OF 


SAVE MONEY WITH 


It’s great fun developing pictures yourself 
Once you’ve developed your own camera 
shots, enjoyed the photographer’s biggest 
thrill—that follow-through in the darkroom 
—you’ll never want anyone else to handle 
your pictures It's a chance to save seal 
money, too For to the economy of home 
developing, Lafayette adds an extra saving 
' —lower prices on top-quality photo equip- 
j ment Just compare this roll film developing 
1 kit for value! 


Roll Film 

DEVELOPING KIT 



A COMPLETE i 
DEVELOPING I 
outfit Contoinj , 
everything you 
need to develop roll film from 35 mm to me 
Includei Lafayette's Ad|uitable Roll Film T( 
all operotiont, except oetual loading, may bi 
ned on in full daylight (complete initructior 
lank development) Alio, Lafayette Mini 
ipeciol f ne-groin developer—makei up to 3 
of lolution, one con Acid-Hypo for proper- Si 
ing 1/2 gallon of fixing both Complete, only I 



I You eon locate o , 

' initontly when you keep 
I them neotly—ond sofe/y 
I itored in Lofoyette _ 

I negative filei Thete are iturdy, one-piece c< 

. deiigned to withitond yean of service They com* 
' in three mos No I for 35 mm and Bantam nego- 
< tivei. No 2 for vest pocket (127), No 3 for 116 
I and 120 film All provided with 100 glossiness CB 
I envelopes and index cords Sue Nos 1,2,3 1'^ 


sAWiKMtflreNfYEKyyiigK 

bey In ^afogre^hy, 
torifwfftEclahyufit CdmOro 
CvMof. H'% eamplatt, 

amt padtmi fuH of 
rtdpa*. AJf tha tptwtt typa tamarat, 
ymi AH fit taman namet In 

lAw manby-tayinq prices. Sef yavyfi 

tapy rni m atfirn 

BtM^0O2l6p. 


LAFAYETTE CAMERA 

• DEPT 83M-IOO SIXTH AVE , NEW YORK, N 
j LI Pl>a» Rvsh FREE Cutaleg N 



DECEMBER 1940 • SCIENTIFIC AMERICAN 


347 





lAMEItA ANOLCI 


Fiftk AbdsiI Scl«Btlfic American 

AMXTEVI PHOTIGIXPHY COHTEST 

[For Compute Contetf Rales, See Page 266, November 1940 Sdantific American] 

OVER 36 PRIZES 


I 

I N this year’s contest, prints may be entered m emy or 
all of the three groups listed below, m accordance 
with the rules In addition to the seven major prizes 
and five honorable mentions, there will be three SPE¬ 
CIAL AWARDS that will be accorded to the three out¬ 
standing photographs among the 36 prize winners 
These special awards will be gxveit in addition to the 
regular prizes that the pictures win 
DIVISIONS IN WHICH PRINTS MAY BE ENTERED 
Division 1 Human mterest, including camera studies of people, 
animals, and so on Portraits will be grouped in this division 
Division 2. Landscapes, including all scenic views, seascapes, and 
so on. 

Division 3. Action, includmg all types of photographs in which 
action is the predommatmg feature 

THE PRIZES 

1sLTIiree)125LBNfiWES.Coroiu- 4tfa. Three FEDERAL No. 345 
tien Heiel. Selhl 6eld, Men’s Wrist PhetoEnlergers(ListPrice)42.50). 
Watches. 5 ti,. Three PIERCE CRRONDDRAPH 

2ni. Three 385 L8N6MES, Pre- Men's Wrist Watches (List Price 
sentation Model, Solid 6old, Men’s $19.75). 

Wrist Watches. 8th. Three BE8MAN-MEYERS Flash 

3rd. Three FEDERAL No. 246 Guns complete with case (List 
Photo Enlariers(ListPrice$49.50). price $15). 

7th. Three FINK-ROSELIEVE Vaporators 
(List price $12.50) 

3rd. Three Raygram Wood-Chrome 
Tripods. 

4th. Three Flnk-RosOUeve Audible 
Timers. 

5th. Three Flnk-Roselleve Satlu- 
Chrome Range Finders. 


HONORABLE RIENTION 

1st Three Fink-Roselleve “Hl- 
Spot” Hollywood type spotlights. 

2nd. Three Mimosa Perklno de¬ 
veloping tanks. 


$1200 

N PRIZES 


PLUS 

Three Specii 
A wa rdt 


least 400 feet of any an« subieot he 
tackles, though tite period twtVMa 
the first shooting and Bie last may 1>e 
a year. 

S^red Blndlsg 

r ju can now bind your own plctura 
in Oie same way the big annuals 
do. Select a group of your best shots, 
preferably centering around a single 
subject—ttie baby, for example— 
moimt them on thin cardboards or use 
double-weight prints unmounted, and 
send them along to a firm that makes 
a specialty of this service. You must 
also provide a front and a back cover, 
which may be heavy cardboard of a 
desired color. It is recommended that 
25 double-weight prints should be the 
maximum selected for any one book; 
otherwise, the books become too 
bulky and awkward to use Prmts 
should not be larger than 8 by 10 
inches The charge is only 15 cents 
for each book. The firm is Spiral 
Bmdlngs, 148 Lafayette Street, New 
York City, New York Mailing charges 
are extra 

Local Boy Makaa Good 

A BORROWED camera, much enthus¬ 
iasm and first-hand knowledge 
of the terpsichorean art, started 
27-year-old Constantine, New York 
City dancer (he prefers to use this 
name just as he has done in his dance 
work), oft in photography a little less 
than a year ago Unaccustomed as he 
was to the vagaries of the camera 
shutter and finder, he cut off heads, 
legs, et cetera, and wept afterwards 
at what he called his stupidity, al¬ 
though, as everybody knows, the 
name for that is inexperience 

In time, however, he was able to 
get the dancing figures intact on the 
film and to make creditable prints 
As he gained proficiency, confidence 
came along too, until the day came 
when he felt he was good enough to 
deserve a camera of his own. To make 
a long story short, he now has pro¬ 
fessional equipment, including a 



THREE SPECIAL AWARDS! 

Winning pictures in the three divisions will be grouped and 
judged further to determine which three of them shall be 
considered as the best m the entire contest To the contestants 
who entered these three photographs will be presented the 
following special awards 

Ist One No. 715 Weston Exposure Meter (List price $24.) 
2nd. One No. 650 Weston Exposure Meter (List price $19.95.) 
3rd. One No. 850 Weston Exposure Meter (List price $15.90.) 


THE iUUOES 

McClelland Barclay, artlat T J Maloney, editor of C 8. Camera 

Ivan Dmitri, artlat and photographer Robert Tamall Btcble, photographer 

AddreM all EntrlM to 

PliDtograph Contest Editor, Scientific Aserican 

24 West 40th Street New York, M. Y. 



7th Symphony of Beethoven 
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CAMEJIA AKOIEI 



prompter'* box 
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work almost 

the manH^„?'j’ ^as as- 
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Ate.r,n:r*'r" 

second»hutterllod£f I'®"*’ 

leads,o W.^!.„d.t®^"f„‘>‘°«m.h.ng 
mcbes. Al«, ..ij iTo^’" 
chrome (fijlJ-color) Film.^ 


p tOOAK MONITO* »,x.,» 

S«-16h.sL^*; Monitor 

//4.51ensi„ 1/4^ Aaast.gm.i Special 
shuner (9 sLeds Supermatic 

^able/expo 7 ure ’ prtT'" 
tlon- «lm-cen,ering";;::r *481? 


p tODAg VIOIUNT »,x.u 

fron‘“^^“ ■ • J”b sclf-erecting 

Kodak Ana5tigmir//4*, r" ^®'®***- 
l/400-second ^'^'^“1 I'n*. 

Pany. Rochester, NY^' $42?^ 
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A PRECISION TIMER 

With Dual Automatic Contrail 

Bee Bee 

AUTO TIMER 



O M*chaaiiai r«MU lor duplicaf* ax* ^ 

^ poiura of exact duration | 

A Spilt M<ond accuracy aiiurrd by mi I 
• croineter control of 60 to 1 ratio I 
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placed in the developer and left there 
for the full time, after which it was 
placed in the stop bath as usual, fixed 
and washed The result showed sharp 
image outlines with clouds printed 
into the bald sky, the whole giving 
the effect of havmg been made from 
a single negative—no break was to 
be seen anywhere 

Light Makes the Picture 

W ITH great economy of light re¬ 
flections, with only the salient 
points high-lighted and the rest in 
semi or complete darkness, the accom¬ 
panying illustration of the outdoor 
musician was made at night outdoors 
by the light of a few small ceiling 



“Night Concert” 


bulbs Shooting from street level up 
to the band-stand, the exposure was 
1/10 second at the full opening of the 
Tcssar //3 5 The light outlines the 
instrument m just the right places, 
providing just enough high-lighting 
for the purpose and no more Vibra¬ 
tion of the instrument is appaient in 
the outline high-lights, thus affording 
an impression of a tuba (or whaddya 
call it) in lull blast 

Touring Exhibit Proposed 

F beling that some method is in 
order for giving impetus and 
assistance to local photographic con¬ 
tests, Albert Greenfield made the fol¬ 
lowing proposal in a recent issue of 
the New York World-Telegram “ to 
formulate plans for a traveling ex¬ 
hibit of photographic equipment, com¬ 
bined with local photographic con¬ 
tests under the auspices of a grand 
council comprised of representatives 
of every organized trade association in 
the photographic field ” 

“Why forget about the amateur 
photographers?” asks Mr Greenfield 
“They are the ones to see and inform 
about new equipment, and m their 
interest lies the market of the photo¬ 
graphic industry 

“The tngveling exhibit that I have 
m mmd could start In New York City, 
go to Philadelphia, then to Boston and 
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Amateur Photographers 

So You 'Wakt to Take Bktteh Pic¬ 
tures, by A. P. Peck A frwndly, face- 
to-face chat with the camera owner 
who haf his developing and printing 
done at the photo shops, yet wants to 
know enough about his camera and 
its uses to enable him intelligently to 
utilize it to best advantage Over 200 
pages, dozens of illustrations. $2 10 

New Ways in Photocbaphy, by 
Jacob Deschin Eminently practical 
from every point of view, tliin new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will not find valuable 
in one way or another It covers the 
whole range of amateur photography, 
discussing such things as trick pho¬ 
tography, pholomurals, relouibing, 
infra-red, and a number of other sub¬ 
divisions that will not he found else¬ 
where in as clear and com ise a man¬ 
ner J2.85. 

Pmversai. Photo At manac and 
Markft Guide Hotv when and what 
to photograph in order to make 
money with your camera, where to 
tell diBerent types of prints $100. 

SvNfROHASH PnoTor.RAPHY, by Wil¬ 
lard D Morgan I'lashlighl bulbs, 
as sole and as supplementary light 
sounesfoi phologruphv E<iuipment 
and how to use it $2 10 

PHOror.RAPHK. ( HEMKAIS AND Soi.I- 
TIO^s, by J I. ( rabtree and G E, 
Mullliews Written in non ter hriical 
language so that the book may be 
read and understood by all photo¬ 
graphic workers $4.10 

The Hoys’ Hook of PHOTOORAPity, 
by hduin If ay Teale, The t ompletc 
gamut of photography from history 
to modern practice Essentially prai- 
liial for boys both young and old 
12 10 

Photocraphy Hy Infrarfd, by Wal¬ 
ter Clark, I R P.S. Accurate technical 
information on the whole subject of 
the title. How to obtain the best 
results $5.10. 

Photooraphino in C olor. by Paul 
Outerbridge, Jr. A thoroughly prac¬ 
tical guide for the perplexed color 
photographer, either rank beginner 
or advanced amateur. Included arc 
16 full-page, four-color reproductions 
$4.95. 


Prices Quoted Include Postage 

We Can Supply Any Photographic' 
Book in Print 


SciENTinc American 

24 Weit 40tli Street New York City 

BOOKS_BOOKS 


-CAMERA ANGLES- 

to every important city m the East 
This exhibit would then cover every 
important city in the South and Mid¬ 
west, and eventually reach the West 
Coast After a complete tour of the 
country has been made, a new revised 
show would be organized again to 
tour the country ” 

Sounds swell, A1 When do we 
start"' 

For Ferrotypor* 

I F you have been having trouble 
ferrotyping your glossy prints on 
chrome-plated tms, check over your 
procedure and see If tlie following 
may help you to get better results 
After the prints have been washed, 
rinse them m warm water before lay¬ 
ing them down on the warm-water 
washed tin. Pass a rubber squeegee 
over the backs several times, length¬ 
wise and cross-wise Then sponge 
over the back with a squeezed 
viscose sponge, makmg particularly 
sure that all water has been forced 
out at the edges of the print, as well 
as from the entire surface Inci¬ 
dentally, single-weight glossy prints 
are easier to ferrotype than double- 
weight paper 

• • • 

WHAT'S NEW 

In Photographic Equipment 

Soi.AR Copying Stand ($17 50) For 
use with any type camera with 
I suitable bellows extension or supple¬ 
mentary copying lens Adjustable 
camera supporting arm permits 
camera to be brought down within 
eight to ten inches from baseboard, 
depending upon size of camera used 
At top distance camera is about three 
feet from board Sliding rod, hexag¬ 
onal shape, permits in-and-out ad¬ 
justment over eight-inch range, mak¬ 
ing possible to set camera at any of 
MX different angles Complete assem¬ 
bly includes standaid Solar baseboard, 
upright standard, and adjustable 
camera supporting arm 

F-R Adjusto Print Press ($3 95) 
Accommodates 100 prints between 
blotters Heavy, all-steel construction 
designed to eliminate warping Di¬ 
mensions 12 by 15 Inches, takes punts 
up to and including 11 by 14 Top 
section of press fastened to bottom 
section with two locking lugs Four 
rubber snubbers on base prevent 
scratching of any surface where press 
may be placed 

Agfa Viking Cameras ($13 75 to 
$18 75) Equipped with //6.3 or 
f/7.7 anastigmat lens Take eight 
pictures 2y4 by SVa or 2V4 by 
4 Vi inches. Standard equipment in¬ 
cludes built-in, body shutter release; 
optical eye-Jevel and reflecting, 
waist-level Anders; hinged back and 
easy-loading spool carriers; ^If- 



Wh«n yon wrlt« to 
■dvortlsero 

• The Editor will appreciate 
it if you will mention 
that you SCIENTIFIC 
saw it in AMERICAN 
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erecting front. Both models focus 
from 5 feet to infinity, shutter speeds, 
1/25, 1/60, and 1/100 second, bulb and 
time exposures 

Timeter ($24 85)' Synchronized ex¬ 
posure meter and automatic tuner 
for use In enlarging Electric-con¬ 
trolled light measurement eliminates 
use of test strips, providmg indication 
for correct grade of paper to use for 
given negative Tlmeter provides pre¬ 
cision control, accurate readings. 




synchronous calibration, automatic 
timing, complete paper speed chart of 
all papers. Exposure time range 3 to 
120 seconds Light meter range 1/100 
to 4 foot candles Paper speed range 
0 to 100 Tlmeter ratmg. Plug meter 
into 110 volts, 60 cycles AC electric 
socket 

Gem Kolor Chrome ($1 25) Devel¬ 
oper-toner permitting toning si¬ 
multaneously with development 
Available in five essential colors 
sepia, blue, green, magenta, yellow. 
Kit includes three units, developer, 
toner, fixer. Many shades and hues 
possible by mixing colors in various 
combinations Any print already made 
in black-and-white may also be 
toned Can be used for toning various 
portions of prmt in different colors 
Colors controlled locally on finished 
print Permits making color trans¬ 
parencies from regular black-and- 
white negatives. 

FoToroAM ($ 75) Cleansmg agent for 
photographic use Cleans films and 
plates. Drying time speeded 25% to 
40% Aid in retouching, reducing, in¬ 
tensifying, tonmg May be used to 
clean tanks, trays, glassware 

Fluor-O-Photo ($102 50 for light 
and stand, less tubes) Bardwell t 
McAlister eight-tube fluorescent light, 
Type 15. Tubes 24" by 1V4", 20-watt, 
either white or daylight type. Indi¬ 
vidual starting switches replaceable 
by using small friction socket fur¬ 
nished with each light. Normal height 
range 5 feet to 9 feet. Special > 
counterbalance stand permits easy 
raising or lowering. Accessories 
available for unit mclude low arm 
adapter called “Knee Bracket.” With 
this, light may be operated from ajs 
low as two feet to height of five feet. 
Wing shades, mounted on sides, also 
available. 

Agfa Infra-Red Film. Now available, 
m addition to 35nim, In three pop¬ 
ular roll-film sizes—A8 (same as 127) 
$40; PB20 (same as 620) $.45; B2 


‘^MaJke Money 
With 

Your Camera ” 

Photo-Markets 

This 144-page book 
tells what to “shoot,” 
how and where. Gives 
directions for submit¬ 
ting photographs to 
magazines Lists 
hundreds of markets 
for photographs, to¬ 
gether with the types 
most suitable for 
each. 

iViiUk Edition 
Revised — Up-To-Date 

50 Cents, Postpaid 

Scientific American 

24 West 40th Street New York City 


Photography 
with the 

Miniature Camera 

By Edwtn C. Buxbamm, /I.RJP^ 

B esides having a comider- 
able amount of fun with the 
miniature camera, making trick 
”ihoti,” art photograplu, and the 
like, you can also use it for spe¬ 
cial paying work. This little 
paper-bound booklet of 72 pages 
tells not only how to make inter¬ 
esting photographs that are sal¬ 
able to news agencies or maga¬ 
zines but also gives many dues 
to the very large number of types 
of photographs that can be sold. 
For these who wish to mix profit 
with pleasure this booklet should 
prove most helpfuL—$1.10 post- 


SCIENTIFIC AMERICAN 

24 West 40th St., New York, N.Y. 
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Xsame as 120) ).45. With suitable fil¬ 
ter is specially sensitive to deep red 
and inlra-red regions of spectrum, 
recording blue skies in dark tones, 
and green foliage, light-colored bulld- 
mgs, white clouds and similar sub¬ 
ject-matter In various tones from 
light gray to clean white. Require¬ 
ments: bright sunlight and r^ or 
other blue-extlnctlon filter for ex¬ 
posures, which average, with filter, 
1/2S second at f/S.6 to f/6 3 Film is 
fine grain, has moderately brilliant 
gradation and effective type of anti¬ 
halo protection. 

Kodak Electric Timer ($9.50); 

Sixty-minute timer lor A.C. only 
Neatly designed dle-cast case finished 
in smooth gray. Large dial with easy- 
to-read figures; minute and second 
hands. 

Filmo Fader Designed for profes¬ 
sional effects with amateur movie 
cameras Adjustable indicator visible 
in camera viewfinder shows when 
fades and wipes are completed. Fader 
said to be automatic; fits all makes of 
8 and 16mm cameras and makes 
fade-ms, fade-outs, wipe-ons, wipe- 
offs, and, where camera is equipped 
to rewind film, transitional lap-dis¬ 
solves Fader can be mounted at any 
angle to permit wipes to appear or 
disappear from any direction Fades 
made with rotating disk graduated 
from opaque black to clear sector, 
and back again to opaqueness 


THE ROUND TABLE 

QuMtioni Axiaw«r«d ior 
Amateur Photographer 

Q Can yon supply a formula for 
writing over the numbers on glass 
graduates to make them more visible? 
—L. K. 

A An effective "ink" for writing on 
glass 80 that no matter how much 
water is passed over it, it will not be 
washed off, is the following: 

Shellac, unbleached 4 drams 

Alcohol (05%) 4 ounces 

Borax .... 7 drams 

Water ... 6 ounces 

Then add 12 grains aniline (adding 
any desired color). 

Q. 1 don’t understand why it shonld 
be neoeasary to make the labels re¬ 
ferred to in your Item on 'TLabeU on 
Bottles,” iasne of August, 1948, out 
of photographic paper famtead ef or¬ 
dinary paper of oorrespondlng qna\- 
ity—for inatanoe, high-grade bond 
writing paper.—H. T. 

A. Fixed-out photographic paper is 
recommended in order to prevent 
streaking when the varnish is applied. 
Photographic papers are coated, or 
sized, with baryta in order to provide 
a hard surface for the pulsion to be 
spread usx>n evenly and without 
streakiness. The bar:^ fills the pores 
DECEMBER 1840 • SCIENTIFIC 


of the paper, hke a sizing, smd keeps 
the emulsion (or varnish, in the pres¬ 
ent instance) from sinking into the 
paper The baryta coating stays In 
the paper whether a photographic 
image is made or not; as a result, it 
provides a useful surface for the label¬ 
ing method described. 

Q. On occasion, I like to take por¬ 
traits at home or In tiie homes of 
friends, bat almost Invariably mn 
aoMMa the problem of what to do for 
a plain background, which seems to 
be ideal. What is your snggestion for 
a good all-aronnd portable badi- 
ground that can be rolled up and pot 
away when not wanted?—N. L. 

A. A sheet of white muslin or other 
white cloth will provide the greatest 
utility inasmuch as a varied range of 
background tones can be provided by 
the way the light source is arranged 
CJet some half-roimd molding and cut 
it the width of your background (four 
feet to six feet) Cut four lengths the 
same size. Sandwich one end of the 
cloth between two of the half-round 
strips, nailing them together, then do 
the same for the other end In use, 
the background is hung by a hook on 
a wall or tall piece of furalture, the 
molding at the lower end providing 
the weight to keep the background 
stretched taut, thus preventing folds 
and creases 

Q. What is the adhesive used for 
binding together two sheets of mount¬ 
ing board to prevent curling or to 
give increased thickneM or weight?— 
D. M. 

A A stock batch of the followmg 
adhesive is made up for use as wanted 
Fourteen ounces of any good quality 
glue is dissolved in 26 ounces of water 
To this IS added 1 ounce of a solution 
composed of one part of shellac in 
seven parts alcohol Keep stirring 
until the solution cools. One-half 
ounce of dextrine is now dissolved in 
7 ounces of alcohol and 3 1/3 ounces 
of water Stir and place the vessel in 
warm water until the solution is com¬ 
plete The two solutions are then 
mixed euid cooled For use, a small 
piece is cut off as wanted and lique¬ 
fied by warming 

Q. I find that in using the dry 
moontliig method, my prints start 
peeling off not long afterwards. Is 
there any core-all for this sltnatlon? 
—r. N. H. 

A. First of all, as you probably 
know, the tissue must be tacked to the 
back of the print, and print and tissue 
trimmed together, Tackmg should be 
done from the center outwards and 
not from the comers inwards. That 
is, run the iron In cross lines from top 
to bottom and across the back of the 
print, leaving the comers free. Lay 
the print in the appropriate position 
on the mount, overlay a sheet of paper 
and apply the iron from the center out. 
Move the Iron very slowly, giving what 
experience must teach you Is about the 
ri^t timing to do the job effectively. 
AMERICAN 
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ANTIQUE SUNS AND SWORDS 


Hamr'i tm Flint Builnt, 18Si 
PblU. Booth ntnt pUtol, 13" 

All otMl flint putol. 684" 

French nrord, 88" 

Beottloh iword, 38" 

Oeoife III Sillier. 39" 

Perriin diflger, 2184" 

Thibet dioer, 16" ... 

>940 cotoJoj 75(A Anniverjory edition. 3^ 


.><44)0 
30.00 
. 22.00 
35.00 
28.00 
. 38.00 
10 00 

14 00 


DO YOU COLLECT 

GUNS? 



GUN COLLECTING 


By Charles Edward Chapel 
(In Li U 5 M^rxn* Corps Rntrod) 
Any guB fsncuir who hi> never ricMea tbi 



THE GUN COLLECTOR’S 
HANDBOOK OF VALUES 



For sale by 


SCIENTIFIC AMERICAN 


24 We« 40th St., New York, N. Y. 


ARMY-NAVY BARGAINS 


10.75 Ceri Belt 
.25 U S Huntie 
.50 Rope Lertai 


Spnnufield Rifle 
AnnlYPrfi&ry CaUlog 1865—1940, 808 pas 
f plstoU, fiflw. daggers, 




Conducted by A. D. RATHBONE, IV 

INTEREST IN FIREARMS is traditional with American men, fish¬ 
ing tackle IS a requisite of one of the world’s oldest occupations 
Scientific development of guns and tackle, in the use of which 
millions yearly find sport and recreation, fathers this month¬ 
ly department which welcomes correspondence from readers 


For "Deiense"! 

44 H WELL-REGULATED militia being 

<1 necessary to the security of a 
free State, the right of the people to 
keep and bear arms shall not be in¬ 
fringed ”—Article II of the 10 origmal 
amendments to the Constitution of 
the United States of America These 
flist 10 amendments, known collec¬ 
tively as “The Bill of Rights,” were 
proposed at the first session of the 
Fir.st Congress, meeting in New York 
City, September 25, 1789 After rati¬ 
fication by 10 of the 13 state.s, they 
were declared in force December 15, 
1791 

The exploration, settlement, and 
giowth of the United States from the 
wilderness it was in 1791 to the na¬ 
tion it IS in 1940 owes so much to “the 
right of the people to keep and bear 
arms” that the statement of that obli¬ 
gation needs no amplification Today, 
privately owned guns of that era of 
peisonal and territorial protection 
have been almost entirely replaced by 
what are known as “sporting arms ” 
The nearly 7,000,000 American owners 
of these guns annually pay about $12,- 
000,000 for hunting licenses and fees, 
close to $3,000,000 in Federal excise 
taxes on sporting arms and ammuni¬ 
tion, better than $2,500,000 for Federal 
Migratory Bird Hunting stamps Prac¬ 
tically every one of these dollars in 
this 15-million-dollar-a-year business 
IS spent by Fedeial or State agencies 
for rehabilitation of American wild¬ 
life, which, despite misconception to 
the contrary, was eliminated, depleted, 
or endangered not by hunters, but by 
economic forces and activities that de¬ 
prived wildlife of natural breeding 
and feeding grounds 

As pointed out editorially on page 
243 of the November issue, proponents 
of ithti-firearms legislation have for 
years tried to curb “the right of the 
people to keep and bear arms,” an¬ 
nually originating as many as 100 bills 
in state legislatures Had the last Con¬ 
gressional proposal passed, seven mil¬ 
lion licensed sportsmen and other pri¬ 
vate owners of arms would have (1) 
registered and paid a dollar fee for 
each gun owned or bought in the fu¬ 
ture, (2) been “mugged” and finger¬ 
printed, (3) paid a transfer fee If a 
gun was sold Now, once again, this 
old bogey threatens, but behind Its 
mask of "national defense" we find 
the same glaring and Idiotic fallacy 
of expecting subverslvely - minded 
people to step forward and register 
guns held lor lawTess purposes 


Registration of guns owned by citi¬ 
zens of the United States is unneces¬ 
sary as a national defense measure. It 
cannot conceivably achieve the pur¬ 
pose claimed by its sponsors, because 
banditry and homicide, Naziism and 
Communism are practiced not by the 
gun, but by the man behind it As he 
IS notoriously known to have no use 
for this country’s laws as they exist 
today, why should we believe he 
would respect a new one’ To attempt 
to eliminate military weapons from 
subversive elements through registra¬ 
tion of all arms, including your own 
spoiting rifle and shotgun, would be 
silly, impracticable, and impossible on 
the face of it, but such action might 
result in untold injury to national de¬ 
fense If, as a further “defense” meas¬ 
ure, all registered guns were to be 
impounded—far from an hysterical 
thought—we would have the ridicu¬ 
lous and pitiable picture of a nation 
that had disarmed its law-abiding citi¬ 
zens and which had left the law- 
les.s ones in our communities fully 
equipped with weapons 

If, as IS generally agreed, the recent 
Fedeializing of the National Guard, 
and the conscription and calling of 
men into training indicates “A well- 
regulated militia being necessary to 
the security of a free state,” then the 
rest of those priceless words are as 
applicable and as potent today as they 
were when written into our Constitu¬ 
tion 150 years ago, and, if straight- 
thinking people have their way, “the 
right of the people to keep and bear 
arm-s shall not be infringed ” 

On The Solunor Theory 

L ast summer we fished a certain lake 
carefully and consistently from 
August 21 to September 1 On the 2lEt 
we were throwing back small-mouth 
black bass because they were too plen¬ 
tiful From August 28 to September 1, 
we frequently repeated that process, 
but from the 21st to the 28th we had 
very little action, and now, perhaps, 
we’ve found out why We’ve just read 
John Alden Knight’s newest book, 
"The ’Theory and Technique of Freeh 
Water Angling,” and have not only 
found It packed with sound knowledge 
of the elements of angling, but, what 
IB more pertinent to our spotty fishing 
experience, the book also contains 
chapters on “Habits of Fresh Water 
Fish” and “The Solunar Theory,” the 
latter having been advanced by Mr. 
Knight some years ago. 

Whether you attempt to prognostl- 
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cate angling luck by the tides, wind 
direction, moon phase, color of sunset, 
leaf action, bird songs, or other pet 
theories, or just “go flshin’ ” you wnll 
be interested in Knight’s statement 
that, “unquestionably the phases of 
the moon affect the lives and habits of 
all livmg things ’’ Testing this thought 
in practice, the author established a 
system which worked quite well for 
several days each month, but the oc¬ 
currence of regular lapses led him to 
investigate further. Following the 
theory of ocean fishermen that tides 
brmg food to fish, thus establlshmg 
feeding periods, Knight felt there 
might be connection between feedmg 
cycles of fresh and salt water fish 
This brought him to causes of the tides 
and consideration of sun as well as 
moon phases “Finally,” he writes, 
“by discarding the tide tables and 
doing my own calculation of the ac¬ 
tuating force by charting the resultant 
of the solar and lunar forces as ap¬ 
plied to the earth, I found the schedule 
could be made fairly accurate In so 
doing, the name ‘Solunar’ was coined 
—purely as a convenient term for de¬ 
scribing the force in question Thus 
was the Solunar Theory born ” 
Perhaps you’ve seen or used Knight’s 
Solunar Tables, first published in 1935, 
and if so, you’ve formed your own 
conclusions Possibly you’\-e said, 
“Pooey'” to the whole thing The fact 
remains that on checking this year’s 
Solunar Tables, which we did not 
have along last August, with the me¬ 
ticulous record of wind, weather, 
water and air temperatures, and time 
of fishing, which we did keep, we 
found that the Solunar periods had 
closely coincided with our moments 
of best fishing Perhaps it’s still 
“Pooey'” in your estimation, but the 
constant application of science to the 
unknown in angling i.s- slowly teach¬ 
ing us more about fish propagation, 
culture and habits, fishing tackle and 
how to use It to best advantage Sure¬ 
ly, we’d all be Methuselahs if we lived 
long enough to know all there is to 
know about fishing' 

They Won Guns 

F rom the amazing number of 18,000 
entrie.s m the O F Mossberg & 
Sons, Inc, “Rifle Name Contest,” 
(May, 1940, Scientific American) the 
judges selected “Armsworth,” sub¬ 
mitted by Albert Campbell, of Rich¬ 
ardson Park, Delaware, as prlze- 



“ Armsworth’ 


winning name for the new Mossberg 
"M” model rifles. Second prize was 
awarded to Emery R. Fry, Oregon, 
Illinois, for submission of “Moss-K- 
Teer,” and third award went to 
George H. Webster, Sheffield, Ala¬ 
bama, for suggestion of “Carbineer,” 


a name also sent In by other entrants. 
Decision in the last instance was 
based on the best 20-word statement 
submitted with the entry. Each win¬ 
ner was awarded a cash prize and his 
choice of the three “M” rifles, and 
each chose the automatic. Model 51 M 
Consolation prizes were given to 15 
other contestants, and after it was all 
over, Iver Mossberg was so gratified 
at the wide-spread mterest shown 
that he remarked" “Makes you want 
to work even harder to give 'em the 
biggest gun value In the world.” We 
still have a few catalogs showing the 
“M” models and other Mossberg 
products Want one’ 

"Fender Hunters'" Delight 

W E once knew an old-time Michigan 
woodsman who had his own 
term for fireside hunters He called 
them "fender hunters” because they 
never took their feet off the fire¬ 
place fender and spent most of. the 
day and night arguing about wh^^er 
wolves really attack people, how high 
and how fast do ducks and geese fly, 
are white-tailed deer frightened by a 
hunter’s campfire, and a lot of other 
problematic things in woodcraft The 
answers to these and other famous 
questions will be found in a colorful, 
informative booklet by Goodrich 
Division of Hood Rubber Company 
It IS called “Campfire Debates” and 
has a companion publication entitled 
“How Smait Are Dumb Animals’” 
We’ve a supply of each and will be 
glad to send them to you 


POT SHOTS 
At Things Now 

Remington Arms Company an.swers 
demands of increasing army of 
big game hunters for autoloading rifle 
in caliber approaching ballistics of 
popular 30 Spi ingfleld '06 by produc¬ 
ing modernized Model 81 “Woodsmas- 
ter” in 300 Savage caliber This com¬ 
bination of recent type, rapid flrmg 



"Woodsmaster” 

rifle with cartridge of 2660 fps veloc¬ 
ity, low trajectory—three inches at 
200 yards—is highly effective, pro¬ 
duces splendid accuracy and is under 
shooter’s control at all times because 
trigger must be pulled and released 
for each shot In addition to 300 Sav¬ 
age caliber, “Woodsmaster” is avail¬ 
able In .30 Rem , 32 Rem., and .35 
Rem. calibers. 

Mershon Company, Inc , formerly 
Fray-Mershon, Inc., depicts scores 
of gunner and angler necessities in 
their new 1941 catalog In addition to 
an excellent Ime of firearms and ac¬ 
cessories, equipment for archery. 



TRAPSHOOTING 



hr fheRIFlE SHOOTER 

Give him the fun of 
shooting with a scope 


There s a brand new ibrill in jtore for the ahooter 



MOST POPULAR SCOPE IN AMERICA 



0. F. MOSSBERG & SONS, Inc. 

(kty) St John tt , N«w Hiv«b C«nii 
Pisan© B©nd Mtertlurr on iLoiiNTg Outm Scopw and Ttrgo 
1 eiioloac to he{|) t'orer losi of iMisiage and hajidlln* 
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books 

lor 

GUNNER and ANGLER 

THE HUNTING RIFLE, by Col. 
Townsend Whelen. Qearly and with 
splendid simplicity, this book covers 
fields of elementary ballistics, design, 
selection, use and markmanship of 
American nfle. Authentic and help¬ 
ful to the last degree. 463 pages, 89 
illustrations $4.85. 

THE BIRD, THE GUN AND THE 
DOG, by Ledyard Sands, DehghtjuUy 
chatty and instructive on ornithoiogical 
data on American game birds, types 
of firearms and loads, and the breed 
of dog best suited for hunting each 
specie 494 pages, 6 color paintings 
by Courtenay Brandreth, 18 other full 
page illustrations. $7 60. 

A HISTORY OF THE COLT 
REVOLVER, by Charles T. Haven 
and Frank A. Belden. Unquestionably 
the finest book of its kind ever pub¬ 
lished. Historically complete, iascinat- 
ipgly authentic, it fills a gap in gun 
literature, stands alone in its field. 711 
pages, 500 illustrations. flO.lO. 

GUN COLLECTING, by Lt Charles 
Edioard Chapel. Enticingly and au¬ 
thoritatively delineates pleasures and 
profits to be derived from the hobby 
of gun collecting. Replete with factual 
data from one who knows antique 
arms. 232 pages, 15 plates. $2 60. 

THE GUN COLECTOR’S HAND- 
BOOK OF VALUES, by Lt. Charles 
Edward Chapel. A companion to GUN 
COLLECTING, this first comprehen¬ 
sive effort in the Enghsh language 
to catalog and evaluate arms for the 
collector, lists values for 2,000 antique 
and semi-modern pieces. Absolutely 
indispensable 220 pages, 33 plates 
$2 10 paperbound; $3.10 clothMund 
THE ITESTERN ANGLER, by Rod- 
enck L Haag-Brown Two of the finest 
books ever printed on the lore, tech- 
Tuque and fascination of fishing, pre¬ 
senting history, habits and scientific 
development of British Columbia trout 
and salmon. True conservatiorusts will 
prise and cherish these magnificent 
volumes 2 vols, totaling 391 pages, 
9 color plates, numerous other sepia 
illustrations, on deckle-edged paper 
Limited to 950 copies. $25.10 
A HANDBOOK ON SALT WATER 
FISHING, by O H. P Rodman. The 
former editor of “Hunting and Fish¬ 
ing” has compressed between these 
covers knowledge acquired from his 
years of angling. Intensely practical 
and helpful 274 pages, 56 illustrations 
$185 

THE FLY TYER’S HANDBOOK, 
by H. G. Tapply The author, an angler 
par excellence and editor of "Hunting 
and Fishing," proves that tying one's 
own lures is neither difficult nor ex¬ 
pensive, and that the hobby is fascinat¬ 
ing and fruitful. 71 pages, 65 illustra¬ 
tions. $1.10. 

PRICES QUOTED mCLUDE POSTAGE 
Sand to ScUntUlc Amorlcon for Iroo 
Hats of books on Firoorou, Gun Col- 
locttnq, FUhlnq TackU, Natural History. 
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Here it la! We iermetl It a “mag- 
nifloent publication.” (Sea ar¬ 
ticle on page 284, November) 


camping, and winter sports is shown. 
Oi special interest to fishermen will be 
Mershon’s "Reel-Fold” line dryer, 
which conveniently clamps anywhere, 
dries two or more lines simultane¬ 
ously, reverses lines end for end, coils 
them to any desired circumference, is 
rust-proof and packs into a 1>4 by 
lOt^-inch unit for tackle box storage. 

Abercrombie & Fitch, in presentmg 
their newest and customarily 
“tops” catalog, pierfectly express our 
feelings about guns when they mscrlbe 
the first page “We like to beheve that 
a fine sporting gun does more for a 
man than merely bring game to bag. 
A gun is the link between men and 
the out-of-doors. It is the lodestone 
that draws sportsmen together It is a 
symbol of the woods, of relaxation 
around campfires, of companions who 
have shared adventures A good and 
well-used gun stands for the finest 
moments in a siwrtsman’s life ” The 
book’s 138 pages are attractively cov¬ 
ered, profusely illustrated, completely 
indexed, and contain every conceiv¬ 
able need for the gunner 

J. Stevens Arms Company's newest 
shotgun innovation is Model 240, a 
410 bore over-under, with 26-inch 
close-choked barrels, weighing 6 Vi 
pounds, chambered for the 3-inch 410 
shell and selling at astonishingly low 
price of $15,10. Like Stevens’ ex-'' 
tremely popular model 630M side-by- 
side double gun, which came out a 
year ago, the new over-under has 
stock and fore-end of Tenite, that 
hard, tough plastic which will not 
swell, split, warp, or crack and which 
so perfectly resembles knurled walnut. 

Western Cartrihgx Company's re¬ 
cently announced Silvertip bul¬ 
lets, made in 18 calibers, establishes 
new high in hunting ammunition ac¬ 


curacy. Target shown was made with 
.30-’06, 180 grain Silvertip fired from 
machine rest under normal outdoor 
conditions. New principle of sci«itiflc 
construction produces remarkable ac¬ 
curacy at all hunting ranges. The Sil¬ 
vertip has a double jacket, the outer 
Lubaloy metal protecting the rifle 
bore, the inner of nickel silver encas¬ 
ing the point and soft lead core nearly 
to the base Differing from ordinary 
soft nose or hollow point bullet which 
spreads on contact, Silvertip's light 
casing delays expansion, permitting 
bullet to penetrate hair, hide, tough 
tissue without loss of bullet weight. 
After penetration, bullet rapidly ex- 



The Silvertip cartridges . . . 


v’. 


# 


I I I I I I I I I I I I I I I I I 

12 3 4 

Extreme Spread 4 inches 
300 YARDS 

... a 3M-yard target . . . 



. . . and bullet expaaaton 


pands to about twice original di¬ 
ameter, Lubaloy jacket then curls 
back, farming supporting shoulder for 
expanded core. Careful determination 
of proper thickness of tip casing and 
amount of exposure of tip result in 
correct penetration and expansion at 
all ranges. 
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Ovr Book Corner 

THE BOOK DEPARTMENT of Sdentlflo American is ooai4aoted, 
with the co-operation of Oie B4ltors, to make available for yon a 
eomprefaenshre book service. Each month the Editors select and 
review in these columns new books in a wide ran«e of sdentlflc 
and technical fields. In addition, they are ready at all times to 
advise yon recardlnf the best available books on any snbject. 
Ton are invited to use this service freely. Tell onr Book Depart¬ 
ment what kind of books yon want and yon wtU be furnished 
with a list of available titles, inidudlnf prices. When tnqnliinf 
about books, please be specific: remember that we can be of the 
greatest help only when yon tell ns inst what yon are looking for. 


THE BIRTH AND DEATH OF THE 
SUN 

By George Gamow, Professor Theo¬ 
retical Phytici, George Washinoton 
University 

r niCATSD to Professor Henry Norris 
Rumell, this book Is a populariza¬ 
tion, as far as Its abstruse subjects can 
be popularized, of the study of sub¬ 
atomic energy and stellar evolution. 
Astrophysics being an extension of 
physics beyond the laboratory (the 
two in actual fact are one), a large 
part of this book deals with the 
anatomy of atoms as such, the trans¬ 
mutation of elements, and sub-atomic 
energy The remainder—130 pages— 
mi^t almost be called a poimlar 
astrophysics but it isn’t “fluffy stuff,” 
for all its popularization, nor yet is it 
“deep stuff.” A serious book. (238 
pages, 4% by 8 Vs inches, 78 illustra¬ 
tions.)—$3.10 postpaid.—A G. I. 

THE THEORY AND TECHNIQUE 
OF FRESH WATER ANGLING 
By John Alden Knight 

1 r all anglers of this generation could 
have had the advantage of reading 
this book before beginning to take 
their trout and bass fishing seriously, 
they vrould have been saved much 
time, money, and grief. If they, to¬ 
gether with prospective anglers, will 
read it now, they will find a mine of 
valuable knowledge, enjoyably pre¬ 
sented by the Instructor of Fly Fish¬ 
ing at Columbia University, the 
unique position held by the author of 
this and other angling volumes, as 
well as of the famous Solunar Tables. 
(223 pages, 7 by 9V* mches, 18 illus¬ 
trations, 4 color plates of lures ) — 
$3.85 piostpaid.— A. D. R., IV. 

HOW TO GET INTO AVIATION 
By John B. Walker 

r rNUMBHABLE young men throughout 
the country are seeking to enter 
aviation. Whereas aviation at one 
time may have meant flying and 
flying only, at the present time avia¬ 
tion subdivides its^ into innumera; 
ble activities. Therefore, any young 
man who wishes to enter aviation 
must determine carefully in what 
branch of aviation he Is mostly inter¬ 
ested, then determine the best way 
to get into the particular activity that 
has struck his fancy. Mr. Walker’s 
book, which carries the sub-title “On 
the Oroimd and in the Air,” is a sound 


guide to all those interested. It lists 
opportunities in aviation as well as 
schools and other methods of entering 
this particular activity, wages to be 
earned in various occupations, and 
manufacturers, followed by a very 
useful directory. We thoroughly rec¬ 
ommend this to anyone who says to 
himself “1 would like to make avia¬ 
tion my life’s work” (126 pages ) — 
$1 10 postpaid — A. K 

THE MARCH OF MEDICINE 
By Doctors Goodridge, Alvarez, Lar- 
key, Drinker, Heyd, Hosktns and 
Menninger 

I KVTY lectures delivered at the New 
York Academy of Medicine—medi¬ 
cally informative, though a bit on the 
fluffy side Most fascinating lecture is 
Dr. Drinker’s, on the “sanitation” of 
a typical American city (Philadel¬ 
phia) 150 years ago, a savage com¬ 
munity IS as sanitary today A lady of 
substance writes in her diary, on July 
1, 1799, “went into the shower bath 
I bore it better than I expected, not 
having been wet all over at once for 
28 years pa.st ” By 1850, however, 
there was a bathtub even in the White 
House' (168 pages, 5V4 by 8 inches, 
one illustration)—$2 10 postpaid — 
A G. I 

CONVERSION OF PETROLEUM 
By A N. Sachanen, D Sc 

A TECHNICAL book for technical men 
covering the full range of oil chem¬ 
istry—cracking, hydrogenation, treat¬ 
ment of cracked gasolmes, cracked 
products other than gasoline, and 
other phases of the subject Each 
chapter is followed by a lengthy bib¬ 
liography (252 pages, 6% by 9 in¬ 
ches, illustrated)—$6 10 postpaid — 
F. D. M. 

THE ART OF BEING A PERSON 
By George Ross Wells, Professor of 
PsycholOBV, Hartford Seminary Foun¬ 
dation 

r SENTiALLY, or mainly, this is a 
treatise on understandmg human 
nature, including one’s own—^in fact, 
after reading it, your reviewer’s face 
is red' However, cantankerous kinks 
in personality make-up is not the 
book’s only theme; life’s big problems 
is another—problems concerning the 
people around one—connected with 
fear, anger, grief, fatigue, men and 
women, marriage, parents and chll- 
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m DBTKrnOK * lukniiri. 
CATION OF WAM GASES. A 

»«y complete title book on w»r 
IMce, their phydcal pr^rties. 


textile testing—B y Jahi, 

U. SAInkU. Thil book which li 
wiUble u a text or reference 


FLORAL MORPHOLOGY— B, 
B. JL SwnAar. With tpecial 

of the Gynaceura Vol II 


ELECTROCHEMISTRY AND 
ELECTROCHEMICAL ANALY¬ 
SIS—By a 1 Sand. V’olume I 
Electrochemical Theory—Deals 
with the theoretical side of the 
•object Considered the belt 

tio'n'of 7 he°Iontc Vh^e^y $2°10 


SOAP MANUFACTURE — The 
ChnJeal PeoeouM—By J ff 

ri»«r Provides information 
• f a prachcal kind for the use 


SULPHATED OILS A ALLIED 
PRODUCTS—By Donald Burton 
* C. r. Baharuan This book 


umea Written to meet the 

Inf the principlcB of airplane 
design, and wfll be uaefuT not 
only aa a textbook for aerioua 
student!, but also aa a guide 
for the increasing number of 


BOILER FEED WATER TREAT¬ 
MENT—F. J. Uathau,,. Par 

ticularly benebcial to small 

lave financia” 

source* to refer their problem 


NEW 

Technical 

BOOKS 


in 

MANY FIELDS 


INDUCTION MOTORS —S Car. 
tlon Monk The fundamental 

Well illustrated with^ drawings, 


TBE BOOK OF DIAMONDS— 
/ maur^ The curl 


POCKET GUIDE TO THE WEST 
INDIES—y4fj|«rfi^n AaptnaU 
This standard handbook has 
been completely revised and 
though issued in convenient 


VITAMIN E—>4 Symposium of 
tho Socloty of Cbamleal In* 
Juttry A welcome example of 
collaboration between workers 
in pure and applied science 
The international character of 
the contributions la another 
noteworthy and satisfactory 


ttKin INDUSTRIES MANUAL 
—( ompUod by r«II Knok^n Au- 

niercial compendium on the 
manufacturer preserving, pack 


nnrabU as a text for biology 
courses whether for general I 
scientific education or for med 


JlMlM cud r. N SiOPOfU. A 

practical and useful book con 
taming such recent information 
a* chemically modified rubbers 


DICTIONARY OF METALS AND 
THEIR ALLOYS—r J Comm 
Includes information about ev 
ery known metal and almost 
every type of commercial metal 
lie a)lo> 93 lf> 

DlE.f ASIINGS- Arthur Stroot 

aod'^dMi^ier^*^ FuUy Illustrated 


STANDARD CHEMICAL AND 
TECHNICAL DICTIONARY— 
H Bmnnmtia F A LC, A com> 

£ook for students, teachera. 


electrified intcrfaccfi. the ongin 
and nature of the effects that 
aii'Je tliercfrom and with elec 
trodc equilibria and kinetics 


I Tha aboTa pricaa ora poab I 
in tba Unliad Btataa. I 
Add, on lorolgn ordara, S5o I 
for poatcega on aaoh book. I 


I Wrifo oa for Infomcftton 
booka on any anbfoet srbUih | 
IntoroatP you. Wo eon wvp^ I 
ply cmy book In pfiaA. I 
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dren, schoolg and children. Defensive 
dynamisms observed In people, un¬ 
successful adjustment in life, and 
neurosis and insanity, also are dealt 
with pointedly and penetratively. 
This is a sound, calmly written book 
embodymg the newer understandings 
of human motivations but not the 
more radical interpretations (300 
pages, 6% by 8 inches, unillustrated.) 
—$2 60 postpaid — A. G I 

A DICTIONARY OF CLICHES 
By Enc Partridge 

M|iLicHf” IS now a clich6 So are all 
W those apt phrases every man 
Jack of us (') uses day in and day out 
('), lor the word cliche means stereo¬ 
typed, and a large proportion of the 
phrases we use daily are taken up so 
avidly by every scribbler in creation 
(*) that It soon becomes worn out, 
threadbare (') This dictionary will 
help us mend our ways (>) Further¬ 
more. it IS actually interesting to all 
that tribe of humans who like to play 
with words (259 pages, 5 by 7% 
inches)—$2 10 postpaid—F. D M. 

MASTERING THE PISTOL 
By Moms Fisher 

T ogether with its companion volume, 
“Mastering The Rifle,” (Page 248, 
April, 1940) this book by an expert 
marksman will prove invaluable not 
only for devotees of the sport of tar¬ 
get shooting, but also from the stand¬ 
point of national defense Carefully 
planned to lead the beginner step by 
step from the first elements to the re¬ 
finements of handgun .shooting, each 
chapter is a complete, self-explana¬ 
tory lesson, free from confusing tech¬ 
nical terminology (158 pages, SVa 
by 8 inches, 15 plates, 11 line draw¬ 
ing*^ )—$2 35 postpaid — A D R , IV 

MAKING MODELS OF FAMOUS 
SHIPS 

By Ray J Marran 

I NSTRUCTIONS for whittling out soft¬ 
wood models of war galleys, junks, 
the Mayflower, clippers, and many 
others, using a jack-knife and other 
simple tools Suitable work for a 
handy boy of 12 or 14 or a not highly 
exacting man. That is, this is not a 
book on really high, wide, and hand¬ 
some ship model work for the expert, 
but a medium type of work for the 
average person. (151 pages, 5% by 8 
inches, 41 dimensioned drawings, 
numerous photographs.)—$2.10 post¬ 
paid —A. G 1. 

PRINCIPLES OF ANIMAL 

BIOLOGY 

By Lancelot Hogben 

■PHE second and revised edition of a 
I text-book essentially of zoology. 
(The author’s “Mathematics for the 
Millions,” famous best-Beller, did not 
represent his mam work, this book 
being closer to it.) (415 pages, SVn by 
8 inches, 149 illustrations.)—$3.85 
postpaid.— A. G. I, 
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A Monthly Department for the Amateur Telescope Maker 

CoaduetMl by ALBERT G. INGALLS 


B oston, traditional home of the bean 
and the cod, is said to have slipped 
somewhat in beans, but m telescope 
making it has come up a long way 
smce the orgamzation, some years 
ago, of the enterprising Amateur 
Telescope Makers of Boston Leading 
spirit and first president of this or- 
gemization has been W H Hargbol, 
600 Beech St, Roslmdale, Mass., (a 
postal station in Boston), and this 
column has too long been remiss 
about describing Hargbol’s telescopes, 
three of which are shown in Figures 
1, 2, and 3 

Hargbol began, some years ago, the 
same as any typical amateur, by mak¬ 
ing a modest first telescope, and the 
rest simply followed as usual by a kind 
of mtemal compulsion’ he has now 
worked, he says when questioned, on 
125 to 200 telescopes for himself and 
others, and he instructs in formal uni¬ 
versity extension classes at Harvard 
and at the Franklin Union Technical 
Institute. He does all his mirror work 
by hand 

Figure 1 IS an 8”, f/e,5 portable, 
with brass-covered galvaniz^ tube 
Figure 2 is a 10", //6 2 portable, 
with a tube of 3/32" Bakelite This is 
attached to the declination axis spider 
castmg by means of two long rails 
These in turn are attached to two end 
brackets screwed respectively to the 
cell and to the central tube ring, so 
that the tube itself does not touch any 
of these except the ring and cell. 

As Figure 2 shows, nearly half of 
the total tube length lies above the 
central ring, and this part may be 
rotated, the ring shown being divided 
in two parts Hargbol was warned in 
advance that such a long rotated tube 
end usually is difficult to maintain in 
accurate geometrical relation to the 
lower end, and causes adjustment 
troubles He therefore saw to it that 
the rmgs received very fine machine 
work, and found that the extra pains 



Figure I; Hargbol 1, 8" 


taken paid well, since the arrange¬ 
ment has proved good. Both rings are 
essentially L-shaped in cross-section, 
the lower one having an inner, up¬ 
ward projection. In addition, there 
are six external clamps, held on by 
screws into the lower ring, and, be¬ 
tween the retaining projection and 
the clamps, the tube end does stay 
where it is told to stay 

The polar axis is a solid piece of 
1%" steel, the declination axis Iti”. 
Both have thrust ball bearings. 

Figure 3 is a 12 V4" reflector with an 
Pyrex mirror Figure 4 is its 
focogram with very good shadows— 
for a short focal-ratio mirror Since 
there is perennial evidence that, de¬ 
spite warnmgs in the handbook, “Ama¬ 
teur Telescope Making,” many be¬ 
ginners, not to speak of some who 
are not beginners, are satisfied to judge 
a mirror merely by visual inspection 
of the shadows, without actually 



Figure 2: Hargbol D, 10" 


measuring zones, and since this prac¬ 
tice IS very likely to lead to the pro¬ 
duction of over-corrected mirrors, 
some of them grossly so, readers are 
warned not to take away with them as 
a mental standard of shadow density, 
for application to the average mirror, 
the shadows of this focogram The 
shadows are right for this f/5 mirror 
but would be wrong for the average' 
mirror with medium focal ratio El¬ 
lison emphatically points this out in 
“ATM,” page 96 The mere diatribu- 
twn of lights and shadows on a mirror 
is not an adequate criterion of the 
radii of its respective parts This point 
is twice labored here for the benefit 
of the increased number of younger 
men — 18 to 22 — who are knovm 
to be taking up telescope making to¬ 
day. We have evidence that good 
mirrors are becoming fewer and far- 










Jtf. 









Figure 3: Hargbol and m, 12" 


ther between, and some think the two 
facts are related. Middle-aged men 
are more tenacious and patient, and 
less inclined to be m a big hurry, 
and therefore they turn out better 
jobs Hence, measure zones—don’t 
merely hope, even if the shadow map 
looks right Looks are deceptive; mir¬ 
rors, too, wear make-up And re- 
figure, even if it hurts, when the map 
looks fine but the curve proves to be 
too deep. On an f/B the shadows will 
be much greyer and thinner than 
those of Figure 4. 

The 2" polar axis shaft of Hargbol’s 
12" telescope is mounted on a tapered 
roller bearing at top and a ball bear¬ 
ing at bottom, the bearings packed in 
grease and provided with dust covers 
The photograph shows the wide, thin 
fins cast integral with the declination 
axis casting, making it very stiff— 
practically as stiff as it would be if 
the entire envelope were solid, yet 
much lighter Hargbol made the pat¬ 
terns and core box and will be glad to 
pass along to any interested amateur 
the experience he gained in doing this 
part of the job. 

The trian^ar spider at top of the 




$ 

1 
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Figure 4! FocognuB of Hf 
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declination axis appears in Figure 8 
to have an open center, which would 
mean weakness, but actually it is a 
casting having a strong central web 
The base casting of this telescope 
weighs 40 pounds, the declination cast¬ 
ing 25 pounds, the tube base weighs 
15 pounds, and the counterweight 56 
pounds. 

r iAim, not Pope, as stated, was the 
maker of the observatory dome 
shown in the October number on page 
284. Pope writes to say that he doesn’t 
want credit for another man’s work 
Ours was the error. 

T ed watterson, official photographer 
at Palomar Observatory, Palomar 
Mt (Yes, it’s now a United States 
post office), Calif , made the two photo¬ 
graphs of the 200" telescope shown 
in Figures 5 and 6 
Figure 5 shows the upper end of 
the tube, 20'3" m diameter, cuddled 
down into the big horseshoe, 46' in 
diameter, which constitutes the north 
bearing, and pointing toward the 
celestial pole The two oil pads on 
which the horseshoe floats as it rotates 
show at left and right Figure 6 is a 



Figure 5; The SOO" telescope 



SBORTER POUSHCITG TIME 

Purot’i #6 Finuhiag Abrasivs the beat ground sur¬ 
face wc have saan in 20 yaart o? experiment. 

_ 50c per ounce. 

NEW HYBRIDl The Newtallian Telescope I Excellent 
performance and easily constructed. Theory of the 
Harschellian telescope developed. 

Revised Hobbygraf #9 304 

Portable Mount with Pipe Tripod. Very rigid yet light. 
For 6" or smaller telescopes ^lOXX) 

ALL INCLUSIVE TELESCOPE KITS. Proper glas^ 
clean abrasives in da boxes, including our new #6, ben 
rouge, real pitch, an EYEPIECE, an ALUMINIZED 
diagonal mirror, and COMPLETE INSTRUCTIONS. 
4" f4.00 6" g6.00 

Without eyepiece or diagonal, 4" f3.00, 6" jlS.00 

Free test of your mirror. Write for catalogue of auppliea. 

TWENTY YEARS OF EXPERIENCE TO HELP YOU « 

John M. Pierce a 11 Harvard St. a Springfield, Vermont 


COMPLETE HIGH-GRADE KITS OUR SPECIALTY 




Surface Hordaned 

ALUMINIZED 

CoatinQS 
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These Surface Hardened Coatlnts are dur¬ 
able and cobeslTs They do not blitter or peel 
end can be remored easily without npolisb- 
Ing and refifurltig mirror 
tJeed In aome of the lartest obserratorlei on 
mirrors which are femoue throusbout the 
world Hare your mlrron coated with the best 
Prices, f—11 75, 6'—|t 50, 8"—$S 50. 10'— 
♦5 00 end 12% "-48 00. Up to 80" on nquesl 


LEROY M. C. OLAUBINQ 
720 Cneewoed Ave. Wllmsttt. III. 


KITS OUR SPECIALTY 


4" kit ( 2.93 

6" kit 3.75 

8" kit 6.75 

10" kit 9.95 

12” kit 14.73 


Pyrex f 4J3 

Pyrex 3.30 

Pyrex 8.30 

Pyrex 13.93 

Pyrex 24.00 


Klw eontsin 2 plsss discs, $ sredes of abrasives 
(fewer do net loiure sn opticaUr perfect Mriece), 
reuse, pitch er beeewea, and instractieiu. 
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Three wordi describe Three Squires Pipe 
Mixture . . . mild, friendly, mellow; 
no more can be said about any tobacco 
at any price. Formerly sold exclusively by 
the House of Westminster, Ltd. It tastes 
expensive . . . but it costs only 1S< in the 
foil pack. If your dealer cannot rupply 
order direct from 

msniMSTa TSMCCI COV . in E rssitl An., use Ysik 



B ubbles in Pyrex mirror disks can¬ 
not be entirely avoided, because 
Pyrex remains so viscous at tempera¬ 
tures to which it can be rals^ in 
melting (about 2800° F.) that the 
smaller ones haven’t enough flota¬ 
tion power to push upward to the top 
and escape The manufacturers there¬ 
fore have to cull the disks over, throw¬ 
ing out the more bubbley ones 
Recently, we learn, they have been 
culling these disks more closely. 

If, when the disk is ground, the 
grinding intersects bubbles, a thm 
edge is usually created and any frag¬ 
ments breaking loose may scratch the 
glass Different amateurs have used 
various methods of anticipating these 
troubles and heading them off in time 
(when the first break-through oc¬ 
curs) by reaming them out Our file 
on this subject shows that M J Ire¬ 
land, Dearborn, Mich, used a twist 
drill and abrasive grams Edward P 
Woodcock, Long Beach, Calif, used 
the rear end of a twist drill or a rat- 
tail file with abrasive grains Lew 
Lojas, New York, put a round-head 
screw in a drill brace and similarly 
used abrasive grams Woodcock fur- 
thei commented “Because the bub¬ 
bles do not materially affect the sur¬ 
face optically, they can do little harm 
if left alone, provided the edge looks 
safe from chipping, as m cases where 
they lie perpendicular to the face ” 

H H Selby, of California, after ha\- 
ing some perplexing diffitulty with 
mysterious scratches, found bubbles 
to be the cause “After each wet," 
he says, therefore, “I dried the surface, 
scrubbed the bubbles hard with a 
toothbrush and shellac and, after ten 
minutes, scraped off the excess Dur¬ 
ing this scrubbmg, the brush broke 
the thin edges of the glass and the 
shellac sealed in the fragments ’’ 

I NVENTION of the telescope is gener¬ 
ally credited to Jan Lippershay, 
who in 1608 arranged a convex lens 
m front of a concave Bell, m “The 
Telescope," says Lippershay's tele¬ 
scope was far, howevei, from being an 
astronomical instrument In the fol¬ 
lowing spring Galileo heard rumor of 
this instrument that made distant ob¬ 
jects seem near, sat down and, in one 
evening, independently figured out an 
arrangement of lenses which would 
accomplish this end and it magnified 
three diameters Galileo, as Bell 
states, soon developed this crude be¬ 
ginning into a real instrument of re¬ 
search, magnifying 32 diameters This 
telescope is on display in a museum in*' 
Florence, behind glass, and your scribe 
in 1928 slipped the guard there 50 cents 
to open the case and place a step-lad¬ 
der before it, so he could climb up 
close for a little veneration at this 
fane Main credit for the invention 
of the astronomical telescope rightly 
goes to Galileo, he (1) really made 
something of it and (2) did important 
research with it Moreover, Galileo, 
not a meek man, fought for his dis¬ 
coveries and gave them publicity, 


when he could have kept out of hot 
water merely by being tactful and 
agreeable. This probably had very 
much to do with their survival. 

While visitmg the exhibition of 
the scientific achievements of Leon¬ 
ardo da Vinci, described on page 332, 
with Russell Porter, your scribe 
stumbled on the two grinding ma¬ 
chines shown in Figures 7 and 8 If 
Galileo, who hved from 1564 to 1642, 
gave us the first astronomical tele¬ 
scope, what was Leonardo da Vinci, 
who hved from 1462 to 1519, or 
roughly a whole century earlier, do¬ 
ing with these designs’ Porter and 
Ingalls looked at one another and 
remarked. “What does it mean’’’ Were 
the histones of science then all mis¬ 
taken’ “Better look into that,” said 
Porter, and took a tram for Cali¬ 
fornia 

The machine m Figure 7 was ac¬ 
companied by a label stating that it 
was “a model of a hand-operated ma¬ 
chine for grinding a concave lens for 
a telescope or other instruments" 
The radius beam on the one in Figure 
8 bore the label, in Italian, “Leonardo 
made this up to 12 meters long” The 
first machine has a stub lever be¬ 
neath the bed-plate, with a notch on 
which a weight could be hung to hold 
the disk against the grinding wheel, 
just as it IS shown in the photograph 
The remainder of the mechanism is 
obvious (While the lantern gear may 
look antique, be it remembered that 



Figure 7 Design by L. da Vind 


in Leonardo’s time a man couldn’t 
simply turn to the Chicago or Boston 
Gear Works catalog and select a gear; 
he had to make his own Moreover, 
some of these old gears were not so 
inefficient as one might think ) The 
machine in Figure 8 is crank-operated 
(crank at right-hand end removed in 
photo) and causes the convex metal 
sector on the nearer end of the long 
radius beam to traverse the disk. Evi¬ 
dently the crank man must go into re¬ 
verse after each two or three turns 
At the offices of the New York Mu¬ 
seum of Science and Industry, it was 
learned that Prof. Georgio Nicodemi, 
Director of the Department of Fine 
Arts of the Common of Milan, also 
Director of Museums m Sforza Castle 
and an outstanding authority and 
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MANY STILL ARE 
NOT AWARE 

that there is a compomon 
volume to "Amateur 
Telescope Making." 

“Jhnateu 

Telescope 

Moking 

Advimc^” 

N ot merely a new edition 
of the book "Amateur 
Telescope Making,” but a 
wholly different work for 
owners of that beginners’ 
book who have absorbed its 
contents. "Amateur Tele¬ 
scope Making — Advanced” 
has 57 chapters, 650 pages, 
359 illustrations and over 
300,000 words, dealing with 
advanced mirror technic, flat 
making, eyepiece work, 
drives, aluminizing, observa¬ 
tories and many other aspects 
of the optical hobby. Pub¬ 
lished 1937. 

• 

"Amatenr Telsscope 
Makinq—Advanced” 

Edited by Albert G. Ingalls 

Postpaid $3.00, domestic 
$3.35. foreign 

e 
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writer on Leonardo, had accompan¬ 
ied the exhibition to New York When 
hunted up and questioned, through an 
mterpreter, he said that the question 
of Leonardo’s possible priority of in¬ 
vention of the telescope had been the 
subject of recent discussion in Italy, 
and he kindly offered to prepare a 
note summarizing these discussions 
It appears that Prof Claudio Ar- 
gentieri has discovered some pages of 
Leonardo’s original notes which have 
not yet been published “The most 
surprising of Argentieri’s observa¬ 
tions,’’ Prof Nicodemi writes, “are 
those concerning the telescope On 
folio 25r, of Codice F, which is now m 
the Institute of France, in Pans, Ar- 
gentieri noticed, under a figure of a 
large tube mounted on a stand, the 



Figure 8 Another L. da V. design 


words, ‘This eyeglass of crystal must 
be flawless and very clear, and is to I 
be thin m the center ’ The note ob- | 
viously refers to a negative lens Other 
notes on the same sheet leave no 
doubt that Leonardo wished to design 
a magnifying instrument, and still | 
others explain that one lens was to 
be plano-convex Brief writmgs in 
Codex E and Codex A [exact refer¬ 
ences available to any interested 
reader —Ed ] indicate that Leonardo 
intended his telescope for astronomical 
applications ’’ 

Prof Nicodemi goes on to state that 
Leonardo improved his telescope by 
using a concave mirror with a cata- 
caastic curve but without an eyepiece 
The machines shown in Figure 8 
might have been used for roughing 
out such a mirror 

Since Leonardo couldn’t have used 
a concave lens alone as a telescope, 
though he could use a convex, it seems 
possible that he had used the two in 
combination—that is, the arrange¬ 
ment now known as “Galilean,” ap¬ 
parently he also used a concave mir¬ 
ror without eyepiece. But m any case, 
he omitted to publish an account of 
his telescopes, thus losing credit if 
this were his due, incidentally, delay¬ 
ing availability of the telescope to the 
world for about a century 

Whether this would have opened 
up man’s cramped horizons in 
Leonardo’s times, as it later did in 
Gahleo’s, and accelerated the Age of 
Science as much, is, of course, a 
question Our guess is that, today, 
the 200" telescope would be a -back 
number 


;# 



For the hands you wish most to honor 
this Christmas, give Longines, the 
world's most honored watch Longines 
watches combine all of the qualities one 
demands in a fane watch—reputation, 
accuracy, long hie, elegance Longines 
watches have won 10 world's fair grand 
prizes, 23 gold medals 

Longines jewelers show fully jeweled 
Longines watches from $40, also Witt- 
nauer watches from $24 75, products 
of Longines-Wittnauer Watch ^, Inc , 
580 Fifth Ave., New York, N Y 

llhutnted 

A LonghiM, Klma, C«bl* Cord (top) $62.BO 
B HqU of Famo, Pookot 69.80 

C LoikglBM, Banff, C«bU Brdo«l»t 67 80 
D Longinav, Hall of Fatno, fireooUt 69.80 
E Lo&gioM, S41-}, 14C diitraood'Mt 118.00 



DECEMBER 1940 • SCIENTIFIC AMERICAN ] 


363 







Tnu Dwensimi Pictmes! 


Rdivw again thoM happy icenat. Sac 
your anapahou bacoma alive—make 
you really ftel that you’re again 
there. Both you and your fnenda 
will be amaiad and faacinatad with 
the latcat, naw acicntific diacovery the 
STERBO-MIRROR. Send today for 
full FREE detaila and illuatratad 
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Pcrt«nt Trado Mark, and IUlat*d L«gal ProcMdlngv Hurt 
May Hove a Dir»ct Eii«ct on Your Buainew 

By ORSON D. MUNN. Litt.B., L.L.B., Sc.D. 


TRADEMARKS 


UNFAIR 

COMPETITION 

By Orson D. Munn 

A Teude Mark is an intangible 
asset of a business, yet its actual 
value may grow so large that it 
becomes the very foundation on 
which depends the whole struc¬ 
ture of the business. Because of 
this fact, every business man 
should have available such in¬ 
formation on trade marks as will 
enable him to judge with a fair 
degree of accuracy the desira¬ 
bility of any mark which he may 
be considering 

Here, in one handy volume, 
written in non-legal terms, is a 
simple yet comprehensive in¬ 
terpretation of the Federal stat¬ 
utes and the body of common law 
relating to trade marks and un¬ 
fair competition. 

Price $1.00 postpaid 
Published by 
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24 West 40th St., New York, N.Y. 


Federal Court m New Jersey, in a 
decision of unusual mterest, has re¬ 
strained the imitation of the label of 
a labor union. 

The suit was filed by a printing- 
trade union against a corporation 
bearing the words “Printers Union" 
in its corporate name The Court 
found that the plaintiff was a volun¬ 
tary association of working men; that 
it had adopted a distinctive label 
which was registered as a trade mark 
for stationery and that it permitted 
printing estabhshments employing 
members of the union to place the 
union trade mark or label upon its 
products. 

The Court also found that the de¬ 
fendant, despite the fact that its cor¬ 
porate name included the words 
“Printers Union,” was organized and 
supported by non-union pnnting es¬ 
tablishments; that it had adopted a 
label which simulated m many re¬ 
spects the union label, and that in 
one mstance the label of the defen¬ 
dant had been mistaken for the label 
of the prmting trade union The Court 
found that the simulation of the label 
constituted trade-mark infrmgement 
and that the defendant’s entire course 
of conduct constituted unfair compe¬ 
tition. 

In reaching its decision the Court 
pointed out that the defendant had 
! evidenced bad faith by seeking to 
represent itself as a trade union when, 
as a matter of fact, It was an organi¬ 
zation supported by non-union print¬ 
ing establishments. The Court then 
pointed out that the defendant, havmg 
represented itself as a trade union, 
"then went a step further and sought 
to convey the impression that its label 
WM in fact the label of” the plamtifl. 
It concluded that the use of the word 
"Union” in the defendant’s corporate 
title, the use of a union label, the use 
of the words “Union label” and the 
use of a label deceptively similar tp 
the plaintiff’s label, “are with many 
of the other things herein shown by 
the record, the parts which, when put 
together, form the finished mosaic 
whereby the fraudulent design of the 
defendant is clearly spelled out.” 


*a patent cannot bring suit for in¬ 
fringement of the patent. 

This question arose in a rather un¬ 
usual manner in a Federal Court suit 


for patent infringement. After the 
suit was filed, the plaintiff discovered 
that he did not own the patent but 
merely held a non-exclusive license 
under the patent and made a motion 
to dismiss the suit. 

The defendant had filed a counter 
claim m the suit asking for a declara¬ 
tory judgment, finding the patent in¬ 
valid and not infringed, and sought 
to prevent the dismissal of the suit 
for the reason that he had incurred a 
great deal of expense m preparing for 
the defense thereof. 

The Court found, however, that 
since the plaintiff was merely a non¬ 
exclusive bcensee, there was no legal 
controversy between the parties and 
dismissed the suit 


meal and requires literal compliance 
therewith No portion of the law is 
more technical than that dealing with 
the notice of copyright which must be 
affixed to the copyrighted work This 
is exemplified in a recent suit involv¬ 
ing copyrighted advertisements 

An advertising agency prepared a 
series of advertisements to be used by 
banks The agency sold the advertise¬ 
ments to subscribing banks who re¬ 
produced the advertisements in news¬ 
papers and other periodicals. The 
agency had bound the advertisements 
in a volume which was copsmlghted as 
a book. Thereafter a bank reproduced 
several of the advertisements without 
license or permission of the agency 
and suit was brought against the bank 
for copyright infringement 

One of the defenses raised by the 
bank was that the agency had failed 
to affix to each copy of the advertise¬ 
ments, which were reproduced and 
sold, the proper copyright notice re¬ 
quired by law. 

The copyright law provides in part 
that every copy of the copyrighted 
work must contain the required notice 
and failure to include the notice re¬ 
sults in abandonment of the copyright 
The law also provides that in the case 
of a book the required notice shall 
consist of the word "copyright” or the 
abbreviation “copr” followed by the 
date and the name of the copj^ght 
proprietor. 

In the case of certain works such 
as prints and pictorial Illustrations the 
law provides that the notice may con¬ 
sist of the letter "C” enclosed wititin 
a circle and followed by the initials 
of the copyright proprietor. 
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The Court found that ttie bound 
volume of advertiaementa contained 
the proper notice required by the 
copyright law for books However, in 
actual practice, the advertisements 
were not published in a volume as a 
unit, but were separately reproduced 
and published. The only notice ap¬ 
pearing on the individual advertise¬ 
ment was the letter “C” enclosed 
withm a circle together with the ab¬ 
breviation of the advertising agency 
and this was so small as not to be 
legible without the aid of a microscope 
or glass. 

The Court held that this notice did 
not comply with the requirements of 
the statute and concluded that the 
copyright had been abandoned. It 
pointed out by the Court that the 
individual advertisements might well 
be considered as prints or pictorial il¬ 
lustrations and could have been copy¬ 
righted as such. If they had been so 
copyrighted, the form of the notice 
would have been proper Since, how¬ 
ever, they had been bound together in 
a volume and had been copyrighted 
as a book, compliance with the statute 
required that the notice should con¬ 
sist of the word “copyright” or the 
abbreviation “copr” followed by the 
date and the name of the copyright 
proprietor 

Rubber Sandpaper 

A FLEXIBLE abrasive article similar 
to sandpaper, comprising abrasive 
grits or particles, held in a bond of a 
rubber isomer, was held to be patent- 
able by a Federal Court 
The inventor of the article had ap¬ 
plied for a patent and the Patent 
OfBce had refused to grant the patent 
on the grounds that there was no in¬ 
vention involved because prior pat¬ 
ents showed it to be old to hold abra¬ 
sive grits in a bond of raw or vul¬ 
canized rubber The substitution of 
a rubber isomer bond for the rubber 
bonds shown in the prior patents, was 
not considered by the Patent Office 
to be patentable 

The mventor filed suit in a Federal 
Court against the Commissioner of 
Patents and the Court held that the 
invention was patentable and ordered 
the granting of a patent In its de¬ 
cision the Court pomted out that the 
advantage of using a flexible rubber 
bond in an abrasive article such as 
sandpaper had long been recognized. 
However, prior to the invention 
under consideration, no satisfactory 
rubber bond had been developed. 
Some of the difficulties encountered 
were that a sufficient bond between 
the rubber and abrasive particles 
could not be obtained, and ordinary 
rubber had a tendency to clog or'to 
become gummy in use. 

The Court foimd that the use of a 
bond made of a rubber isomer over¬ 
came these difficulties and for the 
first time solved the problem of pro¬ 
viding an abrasive article similar to 
sandpaper in which the abrasive 
particles were held In position by a 
Battsfactory rubber bond. 
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To be a regular reader of Scientific American is a 
mark of distinction. In this one magazine—and in this 
magazine only —you find a monthly mine of cultural 
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Scientific Research, Industrial Progress, Military 
Science, and a host of other subjects are treated in each 
issue 
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your name. 
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grsbblng people ” $1.60 
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who hs* been in both Engisnd 
and Germany since the War be¬ 
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tention on those critical ques¬ 
tion* upon which the future 
of the world depends. He 
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Are You — 

your (pare time to 
K€>od advantase? 

^^one of the manv who are 
seeking a new field to en¬ 
ter f 

^ -.seeking a means to save 
money wherever possible? 

If you are, here is 
a practical solution 
to your problem. 

HOPKINS’ 

CYCLOPEDIA 

OF 

FORMULAS 

Is the foundation for the 
beginning of a fascinating 
hobby; the groundwork on 
which to build a practical 
knowledge of useful chemi¬ 
cal facts. 

Is the foundation for 
hundreds of suggestions for 
those who are seeking sala¬ 
ble articles which can be 
manufactured at home 
profitably on a small scale. 

I F you want to save money 
on wines and liquors; 
your dyes, inks, polishes, 
soaps, paints and varnishes, 
adhesives, antiseptics, 
bleaches, cosmetics, etc. 

You can profitably make 
them from the 15000 form¬ 
ulas contained in the 1077 
pages of 

HOPKINS’ 

Cyclopedia of Formulas 
$5.30 postpaid (domestic) 
For sale by 

Scientific American 

24 W. 4mh St., New York City, N.Y. 



How TO Make Talking Pictures at 
Home is a completely illustrated 
description of the Presto Syncro- 
Sound recorder and its operation 
With the equipment described, any 
amateur movie photographer can 
produce high-quality talking movies 
All accessories are listed and prices 
are given Presto Recording Corpo¬ 
ration, 242 West 55th Street, New 
York City —Gratis 

Electricity and Wheels is a 32-page 
illustrated booklet that presents 
the fundamentals of electricity and 
magnetism as applied particularly to 
the modem automobile The explana¬ 
tions are given in simple language ac¬ 
companied by interesting and instruc¬ 
tive drawings Department of Public 
Relations, General Motors Corpora¬ 
tion, Detroit, Michigan—Gratis 

Lead-Tin-Arsenic Wiping Solder is 
a five-page discussion of solders 
and their application to wipe joints 
which are used in the installation of 
lead-sheathed telephone cable —Bell 
Telephone Laboratories, Inc., 463 
West Street, New York City —Limited 
free dtstributton 

The Story of Superfinish is a 670- 
page completely illustrated book, 
bound with hard covers, that tells the 
story of this new finishing method for 
moving parts of machinery. Super- 
finish, briefly stated, is a method of 
producing machinery bearing sur¬ 
faces which will give maximum wear¬ 
ing qualities under heavy-load con¬ 
ditions Lynn Publishing Company, 
5106 Buckingham Avenue, Detroit, 
Michigan—$5 00. 

Plexiglas is a 44-page Illustrated 
booklet that covers the principal 
properties and more important ap¬ 
plications of cast Plexiglas sheet and 
Crystalite molding powder Both of 
these materials are crystal-clear 
plastics that are finding wide use in 
a broad range of industries Rohm & 
Haas Company, Inc, Washington 
Square, Philadelphia, Pennsylvania 
—Gratis 

Hygrade Miralume is a 24-pBge cata¬ 
log Illustrated in two colors show¬ 
ing a complete range of fluorescent’ 
lighting units for business and indus¬ 
try Hygrade Sylvania Corp., Ipswich, 
Massachusetts —Gratis 

GE Photo Data Book is a 110-page 
booklet, 3 by 5 inches In size, edited 
by Karl A. Barleben, F.R.P S. Packed 
with technical data of all sorts, in¬ 
cluding film speed values, flash and 
flood data, filter data, together with 
various formulas, the book makes a 
handy reference that fits nicely Into 
the vest pocket One of the features 


of the booklet is an article by Mr. 
Barleben on "Why and How 1 Use the 
O-E Exposure Meter.” It also con¬ 
tains a personal exposure record and 
calendars. General Electric Co., 
Schenectady, New York—Free to 
purchasers of General Electric ex¬ 
posure meter, 50 cents to others. 

SKF Spherical Roller Bearings is 
a 36-page catalog that describes 
and illustrates roller bearmg applica¬ 
tions in mimng, steel, paper, oil, rail¬ 
road, and allied fields It also pre¬ 
sents information on bearing selection, 
bearing computations, and various 
types of roller-bearmg design. SKF 
Industries, Inc , Front Street and Erie 
Avenue, Philadelphia, Pennsylvania 
—Gratis 

The Radio Control Instruction 
Manual gives complete data on 
circuits, systems, and equipment for 
radio control of models, particularly 
as applied to gasoline-powered model 
airplanes Radio Control Headquar¬ 
ters. Inc, Granby, Connecticut,—10 
cents 

Who Pays the Cost of Highways’ is 
an illustrated booklet that briefly 
an.swers pertinent questions regard¬ 
ing highway transportation It gives 
direct comparisons with costs in rail 
transportation Association of Amer¬ 
ican Railroads, Transportation Build¬ 
ing, Washington, D C — Gratis. 

Steel Makes the Home is a 32-page 
fully illustrated booklet showing 
various applications of steel in mod¬ 
ern home construction American 
Iron and Steel Institute, 350 Fifth 
Avenue, New York City, — Gratis. 

Gibsiloy Electrical Contacts is a 
16-page catalog which describes a 
complete line of electrical contacts 
made from ductile powdered metals 
Numerous photographs illustrate va¬ 
rious contacts and contact assemblies 
Technical data are Included Request 
catalog C-10 on your business letter¬ 
head Gibson Electric Company, 8362 
Frankstown Ave., Pittsburgh (21), 
Pennsylvania —Gratis 

Develochrome is an 18-page pocket- 
size booklet specifically concerned 
with a new toning developer for use 
by amateur as well as professional 
photographers Using this method it 
IS possible to produce, by direct de¬ 
velopment, prints in practically any 
color. Fink-Roselieve Co., Inc, 109 
West 64th Street, New York City — 
Gratis 

The Installation and Use or Attic 
Fans, by W H, Badgett, is a 46- 
page booklet that has been prepared 
for the use of architects, builders, and 
home owners. Its scope is limited 
primarily to residential applications. 
Profusely Illustrated with photo¬ 
graphs and detailed drawings, and 
written in non-technical style. Bul¬ 
letin No 62. School of Engineering, 
Texas Engineering Experiment Sta¬ 
tion, College Station, Texas. 


SCIENTIFIC AMERICAN • DECEMBER 1040 



INDEX TO VOLUME 163, JULY-DECEMBER, 1940 







































































































I.A R.L 7i 


INDIAN AGRICULTURAL ftESBAStCH 
INSTITUTE lABR^RY, NEW DELHI. 



GIPNLK— H-4^ l.A.R 1.-29-4-55—15,000 





